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The Look Box 








as a means of maintaining free- 
dom was singled out in the remarks of E. R. 
Williams, Johns-Manville research laboratories, 
before the seventy-fifth anniversary science 

meeting of the Uni- 


. versity of New 
Free Research Will : 


s Hampshire. Benefits 
Maintain Freedom ok eknmibade ak 


against enslavement 
from it was thus expressed: 

“Research can create for us conditions of 
living to which we all aspire in this free country 
of ours or it can tie around us the iron bands 
of slavery under conditions worse than the world 
has ever known. It all depends on how and to 
what ends it is directed. 

“For instance, in the preparation for the 
process of annihilation now being exercised in 
Europe, the German Government called in the 
leaders of the various industries and asked or 
forced them tc supply the best scientific knowl- 
edge and production experience at their com- 
mand. They were instructed to put their best 
research men and engineers to developing new 
materials, new techniques, and new machines to 
attack their fellowmen. 

“After this master plan was perfectly organ- 
ized and coordinated, nothing was permitted to 
interfere with its execution. Witness the results. 
Millions of people are enslaved, have been for 
several years and will be for many more. For 
what purpose? You know as well as I. Diamet- 
rically opposed to this is the free way of life, 
which we know and which research in America 
can preserve and enhance.” 
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jee job of providing oil for defense and oil 
for Britain could be simplified if the government 
would confine its efforts to this one task and 
leave the industry and the American people to 
bear the hardships the 
diversion requires. Only a 
dreamer could expect this 
preparation not to disturb 
normal economy to the end 
that shortages and higher prices will result. 

These are consequences of any military effort, 
regardless of whether it is a shooting war or 
preparation for a shooting war. To~ whatever 
extent attention is given the consequences, 
accomplishment of the objective will be delayed. 
In oil the job is sufficient products for the 
requirements of this country and sufficient to 
augment the needs of England. 

Along with it the government seeks to peg 
the price of gasoline at Gulf ports. If the mili- 
tary requirements are met, the price of gasoline 
at Gulf ports is of small importance. Gasoline 
quotations over a 21-year period have fluctuated 
between 3 cents and 20 cents a gallon wholesale. 
Through all of that the industry grew and as 
a whole prospered. Meanwhile the American 
public bought more and more automobiles, used 
more and more gasoline, paid higher and higher 


One Big Job 
Is Enough 


taxes. 

It seems almost that more attention is being 
given to softening the shock after the war than 
is being given to preparation for a war, which 
will not come if sufficient preparation is made, 

The Petroleum Coordinator would close 
service stations each night at 7 o’clock and thus 










































impress upon the public that gasoline is needed 
for military purposes. The impression would be 
equally effective if gasoline advanced a few cents 
a gallon. That would curtail its use effectively 
and uniformly, regardless of the time of purchase. 
Pleasure spending decreases as its cost increases. 
Even truck routings get closer scrutiny as the 
cost of hauling increases. A few million men 
working at a job of savings are more effective 
than is one man, whose method is coercion. 

If national defense is half as urgent as official 
Washington implies, no agency of government 
has time for taking excursions into social welfare. 
The nation has one job—adequate preparation. 
That means diverting oil and other commodities 
into an abnormal channel. To whatever extent, 
shoes, ships, sealing wax and gasoline go into 
military channels, there will be disruption of 
ordinary use. A people capable of favoring the 
hardships of defense, should understand its 
hardships. 

Price fixing, whether it applies to gasoline 
f. o. b. refinery or sugar f. o. b. corner grocery, 
is the social worker’s plea in behalf of a public, 
which is smart enough and tough enough to take 
care of itself. If the price of either goes too high 
under the diversion to military purposes, the 
civilian public will use less and the price will 
go down. 

Such is the working of the economic dictum 
of supply and demand. It has operated long 
enough to prove its effectiveness. Price fixing, 
to which government has resorted frequently, 
has failed as often. 


ia iaeasitee in the accident prevention 
record of the petroleum industry in 1941 over 
1939 has been analyzed by the National Safety 
Council as follows: Frequency rates aver- 
. aged 11.59 reportable 
Accident Rates injuries per million hours 
Down for 1940 worked. This rate is less 
than the average of 12.52 
for all industries. Severity rates averaged 1.44 
days disability per 1000 hours worked. The aver- 
age for all industries was also 1.44. 

The industry’s frequency rate was 3 percent 
below the 1939 average. Severity was unchanged 
from last year. These results approximated the 
changes in the average rates for all industries. 

Cumulative changes in annual rates since 1929 
show net reductions of 64 percent in frequency 
and 49 percent in severity. This improvement 
exceeds the average decreases for industry as 


a whole. 


en of the federal government in 
regard to use of farm products as a source of 
alcohol for auxiliary motor fuel was expressed 
recently by the President in a letter to a member 

of the California legislature, 


. where a resolution had been 
As to Gasoline | ase ; 
adopted calling for the in- 


And Alcohol stallation of such plants. 


The President wrote: 

“While it is true that a number of foreign 
countries process agricultural materials for the 
production of alcohol as a motor fuel, it is equally 
true that the motor-fuel economy of countries 
possessing no petroleum resources is very differ- 
ent from such economy in the United States. 
It has never been established in this country 
that the conversion of agricultural products into 
motor fuel is economically feasible or necessary 
for national defense. 

“On the other hand, it has been recognized 
for some time that a real need exists in this 
country for the development of all the informa- 
tion possible on this very contentious subject. 
Hence a pilot-plant is being set up at the 
Northern Regional Research Laboratory of the 
Department of Agriculture at Peoria, Illinois, 
to make such studies. Until this plant is com- 
pleted and has been in operation on a variety 
of agricultural products for such time as may 
be required for the collection of essential data, 
it would not seem advisable to undertake the 
project advanced in Assembly Joint Resolution 
No. 21.” 


& PART labor enjoys its eight-hour day 
because research is a crusade, oblivious of the 
time limitation. New refining processes come 
out of sticking to the test tube and pilot plant 

while the time card 


remains in its slot. 
Research Follows . 
From the knowledge 


No Time Clock thus gained, workers 

in the steel industry 
are asked to build still and pressure vessels, 
which in turn call for other men to process oil 
and vapors in eight-hour shifts. 

Consequently the labor leaders, who now seek 
to harness the laboratory workers to the eight- 
hour day, are in effect placing a handicap on 
one source of more hours for the routine workers. 

Research is a profession and even the newest 
routine chemist in the laboratory hopes to move 
into research work. Forcing these men to carry 
union cards will stifle rather than stimulate. 

Industry needs men who work for the conquest 
of accomplishment in order that there will be 
work by the clock. 


Refiner & Natural Gasoline Manufacturer—V ol. 20, No. 8 














a_i 









ie, 
AN 
\ é 


| PA 1 A S EF mre & 


és cima 


a 











rf 

























= 









xy we 












‘ w 


‘e&eeeee¢ 2 eS 
; 
i) 


‘ 
es 


— 


eT 


Reforming Unit Designed for 





Illinois Naphtha 





J. V. HIGHTOWER 


Tm new reforming unit of Frontier Fuel Oil 
Corporation, North Tonawanda, New York, is mak- 
ing 75 octane gasoline from naphthas of Illinois 
crude oil. The unit is closely integrated with the 
crude still. Other units added alone with the reform- 
ing unit are a fractionating tower on the crude still 
to furnish feed for the reforming unit and a copper 
chloride-oxygen sweetening process for finished 
gasoline. 

The unit is the first TVP reforming installation 
to be built under license of Petroleum Conversion 
Corporation since its reorganization in 1939. It was 
built by Alcorn Combustion Company and went on 
stream April 3, 1941. Frontier Fuel Oil Corporation 
has headquarters at Buffalo. 

The total virgin naphtha fractions from the crude 
still, together with all the crude still gas, constitute 
the charge to the reformer. The naphtha fractions 
run first to intermediate storage and then to the 
reformer, but the crude-still gas is compressed 
directly into this unit to avoid vapor losses. Average 
Operating data show an over-all liquid recovery of 
96.6 percent of the crude charged. The remainder 
consists of residual gas which is burned to provide 
the larger part of the refinery fuel requirements. 


Operation of Unit 
Operation of the reformer is relatively simple, 
recuiring one man per shift. It involves the low- 
pressure, high-temperature reaction characteristic of 
vapor-phase cracking, with the additional feature of 
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gas recirculation. The unit represents substantial 
process simplifications over previous designs, par- 
ticularly in elimination of the compressor formerly 
used to supply gas to the gas-heating coil. Principal 
features of the unit are shown on the accompanying 
flowsheet, which omits part of the heat-exchange 
system. 

The reformer feed consists of three products from 
the crude still: the still gases, light naphtha (75- 
220° F.) and heavy naphtha (190-410° F.). The still 
gases enter the reformer just above the main con- 
densers and pass through the recovery system. The 
light naphtha is fed into the stabilizer along with the 
reformed naphtha, so that the final gasoline from the 
unit is a stabilized blend of the light virgin naphtha, 
the reformed naphtha and whatever recoverable frac- 
tions were present in the crude-still gases. 

The heavy naphtha is charged from tankage into 
the absorber, countercurrent to the rich gases flow- 
ing from the reflux drum of the fractionator tower. 
The enriched naphtha charge is pumped through 
heat exchange and finally into the convection sec- 
tion of a double-end-fired furnace, after which it 
flows through the radiant floor and roof tubes of one 
end of the furnace. Along the radiant floor and roof 
of the opposite end of the furnace is the heater coil 
for the recycled gases taken from the reflux drum of 
the stabilizer and preheated by heat exchange on 
the unit. The enriched, vaporized and super-heated 
naphtha at about 1030° F. and the recycled gases at 
about 1230° F. enter a common transfer line adjacent 
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TABLE 1 
Yield and Operating Data, Thirty-Day Average. 
Reforming Illinois Naphtha 



































Charge to TVP Unit: Bbis./Day| Vol. % Wt. % 
ER EP AE EE SHO 36 1.9 1.5* 
RS a oo. > Akad a aetee ex 6 510 27.7 23.8 
Re hss Ralld Caw eud'nd coe 1295 70.4 74.7 
Soo. ha Rede eee 1841 100.0 100.0 
Products: 
NO 2s, Sard sw asco d eae aes 1647 89.! 90.3 
EE Tula bad oc 8 © ADR KAS ed 17 9 1.3 
I ST 08 ar ee 169 9.2 8.0T 
IN so 3:0 072 Gee hauvauad eee de 8 4 A 
Eee ae | 1841 | 100.0 | 100.0 
* 58.3 M. Cu. Ft./Day. 
t 627.2 M. Cu. Ft./Day. 
Temperatures (°F.): 
SES EEE A TT ee ee 1030 
I ogo rete OU a i es) a eM eu ack dae 1230 
ESSE SEITE PE EO EF RE Ce 1070 
Ne eet cay us cebied tes csecene 950 
NS RBC ree ey re Pee 600 
ST I A ne a kts th aenedie onde oak ss 385 
Pressures (Lbs./Sq. In. Ga.): 
I 5. Sc ere ar wae al ews dalek wie 6 i. die 180 
NESS dk ano daira ere ula ahriekid x vatia bias Rataiee alok 170 
EA as: 260k sik ola: -n aly nb area Le ele acta DRO y «és 88d -hn.dle es 225 
150 


MS cv oes ewes 


to the furnace and are discharged into the reactor. 
Under the time-temperature-pressure conditions 
present in the naphtha heating coil, substantially no 
reaction occurs 1n it. 

The superheated vapors from the naphtha coil, 
after admixture with the hot cycle gas, are raised in 
temperature to the point where the desired extent 
of cracking will develop in the reactor into which 
the mixture flows at about 1070° F. By limiting 
cracking prior to this stage, cracking and coking in 
the heater coils are minimized. The change occur- 
ring in the reactor is complex and is described simply 
as a pyrolytic reaction. Obviously there is a break- 
down and rearrangement of the heavier hydrocar- 
bons and a combination of lighter molecules to form 
new products boiling in the gasoline range. The re- 
actor is so apportioned in relation to the quantity of 
gases entering it that the reaction is complete by the 
time the reacted mixture leaves the bottom of the 
internally insulated vessel. As in the two heating 
coils, virtually no coke is reported to accumulate in 
the reactor after long operating periods. 

Removal of the tarry polymer formed in the re- 
action is the next step. The mixture leaves the 
reactor at about 950° F. through a line at the bot- 
tom and then enters the lower section of a combina- 
tion tar scrubber and fractionator. Tar is condensed, 
collected in the tar leg of the scrubber section, is 
discharged from the chamber, cooled and routed into 
a surge drum from which a portion is recirculated 
through the scrubbing section to aid in removal of 
additional tars and to control temperature. Excess 
tar is sent to fuel-oil storage. Meanwhile, the gaso- 
line and light gases flow upward into the bubble 
plates of the fractionation section of the combination 
tower. From a collecting tray an oil stream is taken 
to provide heat for the stabilizer reboiler and then is 
returned to the fractionator. 

Gases and vapors leaving the top of the fraction- 
ator are joined by the compressed crude-still gases 
and the mixture is cooled to approximately atmos- 
pheric temperature before entering the reflux drum. 
From this drum a stream of hydrocarbon gases flows 
to the absorber for treatment. That portion of the 
condensate from the drum not returned to the frac- 
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tionator as reflux flows through heat exchangers into 
the stabilizer along with the stream of light naphtha 
pumped to the reformer from the crude-still rundown 
tank. Gasoline of the desired vapor pressure is taken 
from the stabilizer reboiler. Usually the gasoline 
flows directly to the treating unit, where it is sweet- 
ened by contact with a copper chloride and clay 
slurry in presence of purified oxygen. After addition 
of inhibitor the finished gasoline is sent to storage. 

Uncondensed gases from the stabilizer reflux 
drum, largely propane and the butanes together with 
their corresponding olefins, flow back to the cycle 
gas heating coil to be processed as described pre- 
viously. 


Yields and Operating Data 

Table 1 shows average yields and principal oper- 
ating data from the reformer for a typical 30-day 
period when the unit was processing naphtha from 
37-38° API Illinois crude. Table 2 shows laboratory 
inspections on the charge stocks and final products. 
The stability of the treated gasoline is indicated by 
the copper-dish gum content and the induction period 
after addition of 0.0035 percent of inhibitor. That the 
gasoline has a relatively low olefin content is indi- 
cated by both the bromine number and the low- 
temperature analysis. The analysis of the product 
gas shows that the gas contains a negligible percent- 
age of C, hydrocarbons, showing that the consump- 
tion of these hydrocarbons introduced into the 
system and generated within the system is virtually 
complete except, of course, for those contained in 
the stabilized gasoline. The product gas contains a 
relatively high proportion of ethene. 

An idea of the economics involved in operation of 
the unit may be gained from the data of Table 3, 
which shows the utilities consumed. Total cost of 
treating and inhibiting is also shown in this table. 

Because the Illinois naphtha for which the unit 
was designed has a low sulphur content, all towers, 
vessels and, with the exception of the transfer line, 











TABLE 2 
Laboratory Inspections on Charge and Products 
CHARGE PRODUCTS 
Heavy | Light | Crude | Treated | Product | 
Naphtha| Naphtha} Gas |Gasoline) Gas | Tar 
Gravity, °API 52.0| 94.9 61.5 | | 67 
Sp. Gr. (Air, 1) a eee i) ee eee: 2 
ASTM Dist.: | 
2 ee ee daien 190 | 75 85 
10 percent... . Stra 230 | 93 123 t 
30 percent. .... ; 257 | a 180 
50 percent........ maa 281 135 Aree 222 | A Ee 
90 nercent J ere “ a eee | 26 
8 J, . 420 ree 401 a 
Gum, Cu. Dish, Me./100 c.c.. . .. hae ‘3 3 
Induction period, Min.. ; ; ap me 300 | 
Bromine Number... ; Pes oe ; ah 
Sulphur, Wt. percent . 0.05 2a . 0.03 | 
Reid vapor nressure ALE : ‘aan ail ee eo 
B.S. & W., Vol. rercent. . ; err om eee oe 7 ae eonadie 0.3 
Vise., furol, 122 °F., See : Betas ay ee esoer ab 
Octane Numbers. ’39 Res.: 
, 38.0] 720|...... 75.0 | ...... wad 
With 1 c.c. T.F.L./Gal.... ; a, eT reiered 1 
With 2 c.c. T.E.L./Gal. ; nae ¥ 86.0 wean 
Low Temp. Analyses: | | 
Hydrogen, Wt., percent mae 0.4 | 
Methane. ... cs CN Bee ee Tt ee 
Ethene... PRIS SEs y cies 404 
Ethane...... ae eee ‘ 0.7 Ge 23655: 36.7 
Propene........ . ; ‘ eae rad } 
Propane.. . et F ee | err | 11.4 
| } | 
Butenes........ AR ey S chee | ia 2.5 \} ib)" 
Butanes. .. . : wake Shed 12.9 55.5 4.0 . aoe 
1 CREE NEE Boil ee eae 17.3 5.8 Re Be aM 
ee Leer 67.0 | seeees if ere | ais 
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TABLE 3 
Utility Consumption 








16,500,000 B.t.u./hr. 


Pe CE i 6a 6 ones enh cai c Cie ee se sehaewed 
1,135 Ibs./hr. 


Sengns CHGS Bes. 20. 16 Tiams C008.) 50.6 oases 3.0.5) 5s 0 bse 89's .cc0 wie oi 


Ce I CI oo os ocho thi cos duchs as ampasecteds 560 Gals./Min. 
ee ia Shs as os ans Sted aoe eee 53 kw/hr. 
Treating & inhibiting/bbl. gasoline...................+. 1.9 cents 





all process piping are of carbon steel without corro- 
sion-resistant linings. The tower steel carries corro- 
sion allowances to offset the degree of internal de- 
terioration usually anticipated for low-sulphur oils. 
The reactor, 61%4 feet in diameter and 40 feet high, is 
lined internally with mineral insulation covered by 
a final coating of refractory cement reinforced with 
metal lath, the weight of the insulation assembly be- 
ing supported on angle irons welded to the shell. By 
insulating the chamber internally, the need of using 
alloy steel was eliminated. Exterior insulation on the 
fractionator and stabilizer consists of crimped alumi- 
num foil covered with painted sheet iron. Cast iron 
bubble trays are used in the fractionator, stabilizer 
and absorber. 

The furnace is double-end fired with two combus- 
tion chambers separated by a convection section. 
Burners of the combination oil-gas type are used in 
conjunction with refractory muffles, six burners be- 
ing used to heat the vaporizer-superheater coil and 
six to heat the cycle gas coil. The furnace has a steel 






self-supporting stack. The tube banks are supported 
on structural steel and are independent of the roof. 
The tubes in the vaporizer-superheater coil are all 
34-inch O.D., 4-6 chrome, % moly steel, with box- 
type headers cast of the same alloy. In the cycle gas 
coil the tubes are all 24-inch O.D. with box-type 
headers of 4-6 chrome, % moly steel. With the ex- 
ception of the last twelve tubes in this coil, which 
are chrome-silicon alloy, the tubes are 4-6 chrome, 
4 moly. The tubes in both coils have %-inch walls. 
The transfer line from the coils to the reactor is 4-6 
chrome, % moly. 

All instruments and cold pumps are housed in the 
two rooms of a steel and hollow tile building. The 
cold pumps are electrically driven centrifugals. One 
hot pump, that for circulating the stabilizer reboiler 
oil, is a 12 x 8 x 12 sidepot steam duplex reciprocat- 
ing unit. The only other hot pump used is that to 
circulate tar from the surge drum into the tar scrub- 
ber, and is a 7 x 4x 12 steam pump of the same type. 
Both hot oil pumps are situated in the open near the 
base of the fractionator tower. 

The control room is isolated from the cold-oil 
pumps by a tile partition and a fire door. Mounted 
on a panel of black enameled steel are the instru- 
ments for recording and controlling pressures, tem- 
peratures and flows. Adjustment of the furnace fires 
is also controlled from this room, in which is sta- 
tioned the one man per shift who operates the unit. 
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Simplified Flow Diagram of True-Vapor-Phase Reforming Unit, Frontier Oil Corporation, Buffalo, New York. 
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Petroleum Becomes Souree of 


Military Explosives 


B. ORCHARD LISLE, Consulting Petroleum Technologist 


Major bottleneck in the military preparations for 
World War I was explosives. In the present National 
Defense Program, however, the petroleum industry 
is coming to the aid of the military services at a 
time when the coal-tar industry is not in position 
to expand its explosives production. Quick on the 
heels of statements by several important oil com- 
panies that they were to produce synthesized petro- 
leum derivatives for manufacture of substitute 
rubber has come a corresponding movement toward 
synthesis of raw materials for production of high 
explosives. 

Chief of these is trinitrotoluol, better known as 
TNT. There are a number of other explosives which 
can be and are used in various ways, but trinitro- 
toluol is generally preferred because of its high 
power, great stability and dependability, and safety 
during handling. It is of especial value for use in 
munitions as it can be used alone or mixed with other 
explosives, while its superior stability permits much 
longer storage of the shells or bombs. 

Because of its importance for both military and 
commercial purposes there has grown a consider- 
able demand for TNT, which in turn has required 
greater quantities of the materials from which it 
is made, especially toluol. This product, also known 
as toluene*, finds numerous applications in the 
chemical industries for manufacture of dye-stuffs, 
as a thinner for paints, and as a solvent. Ordinarily, 
the greatest supply of toluol is from the coal dis- 
tillation industry. Commonly referred to as a coal- 
tar product, actually the greater proportion is dis- 
tilled from the light oil stripped from producer gas 
and only a small percentage is derived from the tar. 

During World War I a small amount of toluene 
was produced from petroleum, but in most instances 
the resultant product was of an inferior grade. Its 
cost likewise rendered it non-commercial in time of 
peace. Consequently, when at the close of the war 
research indicated that toluene was a very important 
constituent of gasoline and that its presence in 
motor fuel improved the anti-knock quality, pro- 
duction of pure toluene as raw material was aban- 
doned by the petroleum industry. 

Now we find that with major expansion of Ameri- 
ca’s defense forces, and the necessity of greatly 
increased manufacture of munitions, the government 
finds itself faced with the fact that commercial uses 
of toluol have grown to such an extent that they 


* In this article, the author employs the optional spellings: toluol, 
benzol and benzene when referring to the coal products, and when 
the petroleum products are specified uses the variants toluene and 


benzine. 
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absorb most of the output and that the coal-distilla- 
tion plants are not in a position to step-up their 
output sufficiently to care for projected military 
requirements. 

Although the petroleum industry has devoted 
comparatively little attention to research along the 
lines of toluene manufacture, sufficient knowledge 
and experience are available to insure that there 
will be no failure in meeting demands. 

Data on toluene production is limited, partly the 
result of minor interest in this product, further 
because those having knowledge and experience are 
loath to disclose the details. Consequently, at least 
one concern interested in the possibilities of produc- 
ing pure toluene from petroleum or its derivatives 
is known to be hard-pressed for adequate informa- 
tion and to have been forced to dust-off the archives 
of yesteryear’s petroleum literature. The close asso- 
ciation of such processes with national defense has 
resulted in a severe voluntary censorship. 

Despite this it is possible to obtain considerable 
information which, although not complete, throws 
substantial light upon current developments in the 
production of toluene from petroleum. First we shall 
consider the product itself, and then discuss the proc- 
esses by which it may be produced. 


Nature of Toluene 


Toluene is a colorless, refractory, inflammable 
liquid, having a benzine-like odor. Being a benzenoid 
hydrocarbon (monoalkylbenzine), it is somewhat 
similar to ethylbenzine and has excellent anti-knock 
properties. Its boiling point is variously described 
as being between 110.3° and 110.8° C. while its 
freezing point is —92.4° C. Toluene (C,H, or 
C,H,°CH,) has a molecular weight of 92.06 and its 
specific gravity is 0.8708 (3.1777 relative to dry air). 

Being of the benzine group, toluene has certain 
characteristics close to those of benzine proper, 
although differing somewhat in combustion phe- 
nomena at high pressures. Presence of a side chain 
in the toluene nucleus facilitates oxidation, but also 
gives rise to complications due to its simultaneous 
oxidation with the nucleus. Thus it has been found 
the benzyl alcohol, benzaldehyde and benzoic acid 
are formed as a result of »side-chain oxidations, 
together with 2-4 dihydroxy toluene and other aro- 
matic dihydroxy derivatives. 

Toluene differs from benzine in that there is a 
well defined induction period preceding reaction and 
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it is easier to control subsequent oxidation so as to 
produce considerable quantities of one or the other 
intermediate products. High pressure, together with 
excess of the hydrocarbon, for example, favor sur- 
vival of the alcohol, while a progressive increase 
in the oxygen concentration causes the reaction to 
proceed at first mainly to the aldehyde stage and 
then to benzoic acid. By careful control it is found 
possible, even in the static system, to obtain yields 
of aromatic derivatives representing upwards of 70 
percent of the toluene consumed. 


Oxidation Cold Flame Minimum Ignition 


Commences Appears Temperature 
Bengine: ) cscsis. 670° C. 670° C. 695° C. 
TOMOERE .2<sisiss 550° C. 600° C. 685° C. 
Occurrence 


3eing one of the aromatic series of hydrocarbons, 
it probably is only natural that in the past toluol 
should have been chiefly derived from coal-tar dis- 
tillates. Now, it may be obtained in almost unlimited 
quantities from crude oils. 

Probably the most prolific source of toluene are 
the non-waxy high-gravity crudes of Borneo, Nether- 
lands India, which have a high aromatic content. Ben- 
zine, toluene, and higher homologues, naphthalene 
derivatives, cyclic hydrocarbons, decalin, and tetra- 
len, are found, and the crudes consist approximately 
of equal parts of aromatics (largely toluene), naph- 
thalenes and paraffins. The toluene fraction of 
3orneo crudes was used for manufacture of trinitro- 
toluene not only in England during World War I, 
but also in France, Holland and Germany. 

As early as 1906 it had been discovered that while 
the volatile fractions (35° to 60° C.) of Borneo crude 
contained also naphthenes and extraordinary quan- 
tities of aromatic hydrocarbons amounting as much 
as 40 percent and identified as benzine, toluene and 
m-xylene. At first this high aromatic content rendered 
the Borneo crude of low commercial value, but later 
it proved to be of greatest importance to the British 
Empire as a source of toluene for the Portishead 
TNT plant. The Borneo crude imported into Eng- 
land at that time had a specific gravity of 0.783; 20 
percent of the volatiles boiled off below 100° C. and 
the final boiling point was 165° C. The crude con- 
tained 7 percent benzine, 14 percent toluene, 15 per- 
cent xylenes and 4 per cent higher aromatics. 

A similar ratio of benzine, toluene and xylene 
exists in the aromatic hydrocarbon content of some 
Iranian crudes, i.e., the toluene to excess. Some 
Rumanian crudes are rich in aromatics, also. 

A small proportion of many naphthenic crudes of 
the United States consists of aromatic hydrocarbons, 
although the percentage of toluene seldom exceeds 
1 percent. West Coast refiners have in some cases 
been manufacturing high toluene-content solvents, 
but are not known to have been producing the pure 
products. Likewise, the low specific gravities and 
yield of fairly high octane gasoline of certain crudes 
in the Gulf Coast area is suggestive of an aromatic 
content which may enable the fractionation of an 
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appreciable volume of toluene: this includes crudes 
from the Cotton Valley, Elm Grove and Olla fields 
of Louisiana and the Smackover field of Arkansas, 
while Texas crudes consist chiefly of naphthene and 
naphthene-paraffin base and may be a possible addi- 
tional source of toluene. 


Synthesis 


There are a number of processes by which toluene 
may be manufactured, varying considerably both in 
nature and in extent to which they may be employed. 

Up to the first World War there had been little 
incentive for applying industrially the pyrolysis of 
gaseous hydrocarbons, but the war created a demand 
for both benzine and toluene which brought about 
the study of production by pyrolysis of oils as well 
as of hydrocarbon gases. Interest in these two 
products declined with termination of the war, but 
manufacture of other chemical derivatives eventually 
led to an important and diversified industry which 
has become evident in the oil business chiefly 
through the growing importance of conversion of 
vast quantities of refinery gases into gasoline. 

Hydrocarbons of the aromatic series, of which 
toluene is a member, can be formed from paraffin 
and naphthene hydrocarbons by pyrogenic decompo- 
sition at temperatures above 540° C. 

At temperatures of 600° to 1200° C. or more and 
at atmospheric or higher pressures, pyrolysis of any 
of the gaseous hydrocarbons produces benzine, tolu- 
ene and aromatic tar, provided the reaction is pro- 
longed considerably beyond the time required for 
primary distillation. 

A study of the pyrolysis of propane, butane and 
other gaseous hydrocarbons reported in 1932, re- 
vealed that butane (89 percent n-butane and 11 per- 
cent iso-butane) was pyrolysed at 850° C. at atmos- 
pheric pressure with special attention to these fac- 
tors; in 0.09 seconds all the butane had been de- 
stroyed; on prolonging the reaction to 2.4 seconds— 
more than 40 times the reaction time required to 
decompose to a maximum content of gaseous ole- 
fines—the maximum conversion into toluene was 
obtained; tar increased with protracted heating, and 
diolefines and toluene were destroyed, leaving the 
more stable benzine. Careful temperature control is 
required for production of toluene. During the course 
of the pyrolysis described, 11 diolefines were identi- 
fied. 

Simple pyrolysis of gases at atmospheric and 
higher pressures to produce benzine and toluene 
represent a direct type of conversion. Nearly all 
processes proposed are believed to be variations for 
conducting the pyrolysis just described. 

The benzine and toluene yields increase with the 
molecular weight of the paraffins converted, methane 
yielding about 0.30 gallons per 1000 cubic feet, and 
butane about 3.0 gallons by a once-through pyrogenic 
processing. Temperatures exceeding 950° C. are 
required for methane, while to obtain optimum con- 
version of the higher paraffins and olefines the 
temperature range is from 700° to 950° C. The 
weight-percent yields obtainable from the olefines 
are greater than those from butane. Aromatic tar 
is always produced at the same time, usually in 
quantities of 50 percent or more of the light oils. 
Toluene accompanied by low-molecular-weight 
polymers may be produced by pressure polymeriza- 
tion at 700° C. 

Gaseous hydrocarbons not predominantly methane 
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can be preheated and pyrolysed in a tube coil, exter- 
nally heated. Prior to conversion, preheated gases, 
products of combustion, or steam may be mixed with 
the gas to supply heat. Once decomposed to a maxi- 
mum content of unsaturated hydrocarbons, it may 
be passed into an unheated reaction chamber where- 
in the oil-forming reactions take place. The pyroly- 
sis may be conducted intermittently by alternately 
heating a refractory-filled chamber by products of 
combustion and passing through the chamber the 
gas to be pyrolysed. The flow rate of the gas may 
be reduced as the temperature falls during the crack- 
ing cycle. 

Prior to further thermal treatment, hydrogen may 
be removed from the pyrolysed gases, as it decreases 
the yield of oils. Conducting pyrolysis in two or more 
stages, removing oils after each stage, also serves 
to increase the ultimate yield; any gaseous olefines 
produced with the aromatic oils may be recycled. It 
has been proposed to use a number of catalysts, but 
their effectiveness is necessarily limited when carbon 
deposition occurs. 

Of the various gaseous hydrocarbons referred to, 
the paraffins occur in vast quantities in natural gas 
and in the gases evolved during oil-cracking operations. 

Experience gained during the first World War also 
included toluene production by cracking. The Ritt- 
man process was supposed to have been fairly suc- 
cessful in the United States, although considerable 
trouble is understood to have been encountered in 
British attempts. More successful results were re- 
ported to have been obtained in the latter country 
by working of the Hall cracking process for manu- 
facture of toluene on a practical scale. The process, 











by an American but worked out and brought to 
success in England, production commencing at the 
start of 1916. At that time cracking processes were 
admittedly wasteful, particularly the benzine-toluene 
processes, which, in turning out a relatively low 
percentage of desired products, converted practically 
all the remaining raw material into gas, coke and 
unsaturated compounds of little commercial value. 


Synthesis Announced 


Since that time it has been possible to improve 
the position of cracking as a source of toluene. One 
of the first definite indications that the oil industry 
was planning to engage in large-scale production of 
toluene for war explosives came about June, 1940, 
when Universal Oil Products Company released 
word that a major chemical concern and large oil 
refiner were planning to use the new process to 
produce toluene from petroleum for TNT. 

Dr. Gustav Egloff likewise announced before the 
American Association for the Advancement of Sci- 
ence the discovery of the new method of processing 
crude oil and gasoline for manufacture of toluene, 
thus assuring the United States of a plentiful supply 
of the explosive in the event of war. Under the 
present system, only 25,000,000 gallons of toluol 
can be obtained yearly by the coal-tar process, he 
said, but that the new method would make available be- 
tween 1,000,000,000 and 2,000,000,000 gallons annually. 

Although no description of this process has been 
made public, some idea of its nature may possibly be 
obtained in the report earlier this year made by 
Grosse, Morrell and Mattox. They reported that 
yields as high as 90 percent of toluene had been 












































































































































producing aromatics from petroleum, was invented obtained by synthesis of normal heptane. Use of 
g - F . 
| > 1,800 °C. | 
= m= | 
e 
| < 
| + 
wf} {2} |. LN 
| fa 13 
“| je 
~ : 
> P< 
b < 
wi] i fe 1,300°C. 
v — ——— 
< 
g . 
= 2 w 
200°C. a) x 
pa | > 
oa 3 
io ¢ 
| 
METHANE |~ - y 
~ PRIMARY 2@- FURTHER De- ull z a 
~ ~ sosepecsrcon Ceompos/Tiov 2°> « 9 = 
i. PRESSURE Ss aa il EN —h «a = re 
~. )1,000°C. bce ENE Sia i : 
ic 
ETHYLENE FR ETHYL ed : 
A = 
“ ~ be < 
Sx "al paopyene So - | 
ioe PROPYLENE }—— = =e  | 
~ _ Pn XN ° 
> S338 BuTYLENES 650°C ig = 
PROPANE BUTYLENE |= — — — BUTADIENS, cy = 
= 8 @ | 
BUTANE <400°C. s.\ E13 . | 
KOO. <i\ Si] 15 z 550°C. 
o< | 
wz \=b © | 
HIGH PRESSURE o* Nell» fe 
Cys > < 
bh! 2 2, < v 
= = ~“ . a 
~»gdi s2 B 
reese 
alpak a 
<300°C | 


Y 





INCREASING EXTENT OF REACTION 


FIGURE 1 


Pyrolysis of Gaseous Hydrocarbons (Without Catalyst). (After F. E. Frey and H. J. Hepp) 


Refiner & Natural Gasoline Manufacturer—V ol. 20, No. 



















Benzine 
Receiver 








Light 
Once- Run 
Toluene 






Dephlegmator 









Toluene 
Distillate 
Receiver 






Heckman 
Column 











— 

Once-Run 
Toluene 
Distillate 


Tube Still 









Xylene 
Receiver 





Superheater 


Benzine to 











Nitro- 
Acid Solution 


Nitrator 


TNT. to 








v4 Crupbe 
Benzine 


from storage 


FIGURE 2 
Method by which as much as 12.5 percent of the original Aromatic Borneo Crude may be converted to TNT. 


various catalysts (chromium trioxide, and molyb- 
denum or vanadium oxides supported on activated 
alumina) and a temperature of about 550° C. effects 
the conversion of straight-chain paraffin compounds 
into cyclic hydrocarbons of the aromatic series, those 
not converted in the first pass being recycled. 
Universal Oil Products Company recently has 
been granted six patents (Nos. 2,217,009-014) 
through Grosse and Mattox covering the flash syn- 
thesis of benzine, toluene and xylene from acetylene 
compounds and gases obtained from gasoline-crack- 
ing operations. The catalysts are understood to be 
the most important feature of the conversion process, 
and may be compounds of cerium, chromium, colum- 
bium, hafnium, molybdenum, tantalum, thorium, 
tungsten, uranium, vanadium, or zirconium. Syn- 
thesis takes place in one tenth of a second to a half- 
minute at temperatures from 450° to 700° C. 


Fractionation Cheapest Method 

Simple fractionation of a crude such as that 
obtained from Borneo has already proven itself to 
be one of the cheapest, easiest and most satisfactory 
sources of toluene for manufacture of explosives in 
the past, and there is no reason to doubt its effec- 
tiveness at present. With slight adaptation, existing 
petroleum distillation apparatus can be employed to 
treat this raw material with every satisfaction. Such 
apparently is the type process to be employed in the 
new toluene plant of Shell Oil Company at Houston. 


Shell Has Two Processes 


When the plant was announced it was said that 
Shell Development Company had developed a new 
process for producing toluene of sufficiently high 
purity for manufacture of explosives. Houston was 
selected as the site for the initial plant because of 
its convenience to major oil resources of the Texas 
Gulf region and to prospective markets. 
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The company does not plan to engage in nitration 
of the toluene, leaving that to chemical concerns 
experienced in manufacture of TNT. The annual 
output of 4,000,000 gallons of toluene will be sold 
to such companies having the special high-pressure 
high-temperature equipment to convert it to about 
40,000,000 pounds of TNT. 

The only significant detail to be found in the state- 
ments issued by Shell relative to the technical 
aspect seems to be that which the writer has itali- 
cized in the following quotation: “Toluene is the 
second member of the benzine group of aromatic 
hydrocarbons, and is a part of the regular gasoline 
fraction. The method to be used at Houston involves 
no chemical change, but rather is one of extracting the 
toluene which is naturally present in crude oil. In addi- 
tion, Shell Development Company has perfected a 
second process which can create an additional supply 
of toluene by rearranging other petroleum molecules. 
If the need became serious enough, Shell could boost 
the output of toluene at Houston to 10,000,000 gal- 
lons a year by adding equipment to utilize this 
second method.” These patents cover cracking of 
appropriate fractions of paraffinic or other hydrocar- 
bons under conditions to yield products with a high 
content of aromatics. 

The writer feels that this italicized sentence is 
significant, because it can be interpreted that the 
process employed in this first toluene plant is one of 
simple fractionation as was used by the company’s 
British associates during the first World War. A few 
modifications may- have been made, but the basic 
principles must be the same. 

Under suggestion from Lord Moulton during the 
early stages of the war, Asiatic Petroleum Company 
(Royal Dutch-Shell) transferred its toluene distilla- 
tion plant from Holland and set it up at Portishead, 
England. The British government meanwhile started 
construction of a factory, which was capable of 
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producing 250 tons of TNT per week. Within three 
months the two operations matured simultaneously, 
and regular arrivals of Borneo crude enabled both 
to function without halt throughout the duration 
of the war. 

(Dr. C. R. Wagner, of Chicago, declared before 
the American Association for the Advancement of 
Science in June, 1940, that England must now be 
either using an inferior substitute or is obtaining 
toluene by some process not hitherto known to the 
world in general. The probable source is that which 
was so successful during the World War.) 

As described by Jas. Kewley, who until his recent 
retirement was the chief chemist of Asiatic Petro- 
leum Company, the Borneo crude imported for pro- 
duction of toluene was subjected to normal topping 
procedure, after which the benzine cut was sub- 
mitted to fractional distillation in steam stills fitted 
with Heckman columns of normal type (see Figure 
2). Each still had a capacity of 30 tons of benzine 
and was heated by three nests of steam coils with 
a heating surface of 500 square feet. Each still was 
provided with a Heckman column 18 feet high, 5 
feet in diameter and with 23 trays of 46 bubble 
caps each. 

Each still was provided with a dephlegmator 10 
feet high and 3 feet 3 inches in diameter, containing 
tubes with a cooling surface of 400 square feet, and 
a tubular condenser of 900 square feet. 

Working off a single charge in each still took 21 
hours. Distillation was conducted rapidly at first; 
and more slowly as toluene began to appear. At a 
certain point, controlled by specific gravity of the 
distillate (0.775), this was allowed to flow into a 
separate tank until the specific gravity reached a 
figure (0.800) indicating that the content of toluene 
in the distillate was sufficiently high to enable a 
fraction to be collected which required no redistilla- 
tion. The fraction so separated was termed light 
once-run toluene-distillate, and amounted to about 
10 percent of the crude benzine. 

The distillate beyond this point was then collected 
separately until it reached a maximum specific grav- 
ity (0.820), and dropped, with decrease in toluene 
content, to about 0.800 again. This cut, which 
amounted to about 12 percent of the crude benzine, was 
sufficiently rich in toluene for the finished product. 

A further fraction was then collected in similar 
manner but smaller in quantity, about 5 percent of 
the crude material, until the toluene content dropped 
below an economical figure (specific gravity of dis- 
tillate at this point was 0.780). This fraction was 
termed heavy once-run toluene-distillate. 

It was observed that toluene came over at tem- 
peratures far below its boiling point. 


Boiling Points 
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After this primary distillation, the light once-run 
toluene-distillate was topped in a fractionating still 
until the residue was of sufficiently high toluene 
content to be added to the finished product. Heavy 
once-run toluene-distillate was also fractionated, the 
distillate in this case being collected and added to 
the finished product. 

Toluene-distillate, the finished product so obtained, 
had a boiling range from 105° to 115° C., and con- 
tained 58 percent of toluene. This toluene-distillate 
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was then converted by nitration into a mixture of 
mononitrotoluene and unaltered benzine. The resid- 
ual benzine was removed from the mixture by distil- 
lation, and the mononitrotoluene was further ni- 
trated to the trinitro-product. 

With concentrated nitric acid, with specific gravity 
of 1.3 to 1.5, or often more readily with mixtures of 
concentrated sulphuric and nitric acids, the benzen- 
oid hydrocarbons undergo nitration, that is to say, 
are replaced by the nitro-group, ‘-NQ,: 

CeHe + HNO; —> CoH; ‘NOs,, etc. 

When a large excess of the reagent is used, and 
especially when heat is applied, the aromatic com- 
ponent is usually converted into dinitro- or trinitro- 
derivatives. In nearly all cases where the benzine 
nucleus after nitration contains two or more sub- 


, stituent groups, mixtures of isomeric products are 


formed. Thus benzine yields a mixture of o-, m-, and 
p- dinitrobenzine, the principal product being the m- 
compound. Similarly, toluene gives mixtures consisting 
almost exclusively of o- and p- nitrotoluenes. 


The yield of pure toluene obtained at the Portis- 
head plant, at this point incorporated in the trinitro- 
toluene compound, amounted to 12.5 percent of the 
original Borneo crude, or 90 percent of the theoreti- 
cal quantity contained in the crude benzine. 

Large quantities of xylene-distillate, boiling be- 
tween 128° and 145° C., and containing 55 percent 
xylene, also were prepared by carrying on further 
distillation in a similar manner ; but, in this case, merely 
the direct cut from the first distillation was isolated, 
there being no need to extract the maximum quantity. 

Importation of Borneo crude to the United States 
seems extremely unlikely, despite the high content 
of toluene, although perhaps toluene might be ex- 
tracted in Netherlands India for shipment to Ameri- 
ca. Since it is a matter of national defense, there is 
little doubt that the plants being built in the United 
States will treat he somewhat less prolific domestic 
crudes. 

Incidentally, there has been some talk prevalent 
regarding the alleged inferior quality of toluene pro- 
duced from petroleum. It might not be generally 
known that the aromatic hydrocarbons from petro- 
leum or extraordinarily pure, and when trinitrotol- 
uene was made from petroleum derivatives, the oil 
remained water-white for many months. Dr. A. E. 
Dunstan, chief chemist of Anglo-Iranian Oil Com- 
pany, has quoted the practical TNT manufacturers 
at Oldbury, England, as having stated that they 
much preferred to handle Borneo toluene-benzine to 
the materials obtained from gas works, no matter 
how pure the latter might be. 

Construction of the Baytown Ordnance Works 
followed research work by Standard Oil Company of 
New Jersey and affiliated organizations and a re- 
quest by the federal government. In part the an- 
nouncement said: 

“On the basis of results achieved by the engineers 
and chemists of these companies in actual plant 
operation, an offer has been made to enter into an 
arrangement with the government to produce nitra- 
tion-grade toluene in quantities approximately as 
great as the total coal-tar production of toluol now 
available. 

Production of toluene in this plant will be syn- 
thetic, presumably employing processes perfected in 
laboratories of Standard Oil Development Company. 
Output will be 25,000,000 gallons per year. 

Cost of the plant, $11,857,000, indicates that cost 
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FIGURE 3 


By way of comparison, prevalent practice for 
manufacture of toluol as a by-product of coal gas 
production consists of orthodox stripping of the light 
oils from the wash oil, To obtain from the light oils 
those constituents which are in most demand, a fur- 
ther separation by distillation and chemical treatment 
is necessary. The light oil is distilled in some form 
of still, usually equipped with a rectifying column 
and dephlegmator. By use of the dephlegmator and 
rectifying column it is possible to obtain much more 
definite separation of the benzene, toluol and other 
aromatics than would otherwise be possible. In mak- 
ing the first distillation of the light oil, it is usual 
to make three cuts at predetermined temperatures. 
The first fraction is collected in a vessel until the 
temperature at the top of the still is 100° C.; this is 
called crude benzene, since benzene is its chief con- 
stituent. Flow of distillate is then diverted into an- 
other receiver until a temperature of 120° C. has 

| been reached; this fraction is termed crude toluol, 

| from its chief component, The fraction collected 
above 120° C. is called crude solvent naphtha, from 
the use to which it is put as a solvent of various 
materials, 
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Analysis of the crude toluol fraction shows that 
this separation is by no means complete, as it approx- 
imates 11.1 percent benzene, 64.4 percent toluol, 8.9 
percent solvent naphtha, and 15.6 percent residue, 
etc. This analysis is typical of only one type of ap- 

| paratus, and it is quite possible that by modification 
| of the procedure to produce a basic fraction of 
higher content. 

The procedure outlined is not universal. Some 
operators collect the crude benzene and tuluol te- 
gether and subsequently separate them. Some of the 
| impurities in the crude fractions have boiling points 

so close to those of benzene and toluol that they 

can’t be separated from them by distillation. To re- 
move a certain class of these compounds, the unsatu- 
rated hydrocarbons, the fractions are washed suc- 
| cessively with strong sulphuric acid, caustic soda, and 
water. The unsaturateds form a thick tarry mass 
which settles out by gravity upon standing and is 
drawn off, The fractions are then redistilled in stills 
with more efficient rectifying columns than those 
used for the crude distillation, and fractions are 
finally obtained which boil within a single degree of 
the temperatures determined as the boiling points of 
pure benzene, toluol, etc. l 
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Some operators prefer to distill the toluol fraction a 
from water-gas light oils in a still without a recti- B 
fying column previous to final distillation in a col- en cl 
umn still. The vapors from the still in this case pass 
directly through a condenser, coming out in liquid 
form, This liquid passes upward through a tank con- 
taining a solution of caustic soda. By this process 
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the column still and have a destructive effect on the 
dephlegmator and condenser, ° 
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The final distillates are considered as substantially 

| pure materials if their specific gravities agree with ve 
| those which have been predetermined for the pure 
| constituents. 
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per gallon for the process is much higher than for 
simple fractionation plants. Reduced operating costs 
and higher yields per barrel may offset the higher 
initial cost. 


Hydroforming Capable of Toluene Output 


It also would be possible to produce an appreciable 
quantity of toluene at the Texas City plant of Pan 
American Refining Corporation by means of the 
new hydroreforming unit constructed there. 
Although designed with a view to producing a wide 
range of high-octane gasolines, typical charge and 
product inspections show substantial increases in 
octane number and volatility with a slight decrease 
in gravity and thus indicate the presence of aromat- 
ics. Further analysis is understood to have shown an 
aromatic content of 40 to 50 percent of the product, 
and from 15 to 20 per cent of the aromatics present 
are toluene, the balance consisting primarily of 
xylenes and higher homologues. 


And New Explosives, Too 


In addition to petroleum as a source of toluene, 
it has been reported that the discovery of a cheap 
method for producing high explosives from natural 
gas introduces a new potential source of earning 
power for natural gas producers. Said to be compar- 
able to nitroglycerine, now utilized in dynamite and 
double-base military powders, the gas-derived explo- 
sive would use only a small fraction of total natural- 
gas production even to fill war-time needs. Since the 
return per unit of gas utilized apparently would be 
considerably higher than in ordinary industrial or 
home consumption, several producers are said to be 
studying the large-scale application of the new 
process. 

According to the American Petroleum Institute, 
chemists are using 350,000,000,000 cubic feet of gas 
a year as a reactive agent between nitromethane and 
formaldehyde, to form a product that can be acted 
upon by nitric acid to make a new explosive more 
stable than TNT. 

Besides its many peacetime uses, glycerine—the 
newest important industrial chemical to be produced 
synthetically on a commercial scale from _petro- 
leum— is especially important in the defense pro- 
gram because of its use in the manufacture of 
nitroglycerine and dynamite. In wartime, or a period 
of international military aggression, the manufac- 
ture of explosives tremendously expands the demand 
from normal United States peace-time consumption 
of more than 100,000,000 pounds a year. 

Research chemists in the petroleum industry have 
developed a process for the synthesis of commercial- 
ly-pure glycerine, beginning with the separation of 
propylene from petroleum refinery gases. 

The propylene reacts with chlorine to form ally] 
chloride, from which allyl alcohol readily is made, 
and the allyl alcohol then is converted into glycerine. 
Both the allyl chloride and the allyl alcohol are them- 
selves important in industrial chemistry, and there 
are reported to be many other chemicals which can 
be made by minor variations in the glycerine process. 


Official Summation 


Officially, the situation with regard to the raw 
material for explosives has been summed up in the 
following words by E. R. Stettinius Jr., chief of 
manufactures for the National Defense Advisory 
Commission : 
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“Experimental production of toluene from petro- 
leum indicates this is an entirely practical source of 
supply. Large volumes can be made available in a 
relatively short time by the installation of additional 
recovery equipment. Plans are being made to provide 
stock piles of toluene to prevent a temporary 
shortage. 

“Our position is in sharp contrast with the situa- 
tion prevailing during the World War, as at that 
time this country had only limited facilities for 
recovering coal-tar products and the difficulties of 
getting adequate amounts of toluol resulted in a 
serious bottleneck in our emergency production of 
war supplies. The regular commercial needs for 
toluol in certain types of paints, lacquers, and other 
materials can now easily be met by recovery from 
by-product coke-ovens, and the petroleum industry 
will be able to produce more than enough for military 
purposes. 

“Domestic demand, which accounts for over two 
thirds of production in this country, is constantly 
relatively stable and no significant increases are 
currently in prospect [from commercial sources]. 
Foreign demand has shown tendency to decline as 
important European markets have been shut off by 
the war. 

“In 1939 approximately 25,000,000 gallons of 
toluol were produced in the United States. Since 
activity in the steel industry began to expand last 
fall, production of toluol from coke ovens has in- 
creased. Present capacity for the output of toluol by 
water-gas plants and coke ovens is substantially in 
excess of current requirements, and a very large 
production capacity can be made available by the 
petroleum industry with little difficulty. 

“Two methods of getting by-product toluene from 
petroleum can be used. The more important is the 
recovery of toluene in the production of high-octane 
gasolines used in aircraft. It is estimated that sup- 
plies can be made available by this method at costs 
comparable to those at coke ovens. The second and 
more costly method, which could be used if emergen- 
cy conditions required it, involves the cracking of 
other petroleum products. Experimental production 
of toluene from petroleum has indicated that this 
is an entirely practical source of supply and that 
large volumes could be made available in a rela- 
tively short time by the installation of additional 
recovery equipment. 

“During the World War capacity for the produc- 
tion of toluol was nearly doubled, increasing from 
12,000,000 gallons in 1917 to an estimated 23,000,000 
gallons by December 1, 1918. At that time nearly 
half the supply came from water-gas plants. Since 
then these facilities have been reduced substantially, 
but capacity at by-product coke ovens has been 
nearly tripled. 

“As a few months time is required to install 
recovery and purification equipment at petroleum 
refineries, it has been agreed that a stock pile of 
toluene should be acquired in order to prevent the 
possibility of a temporary shortage of this very 
essential raw material. Plans are being formulated 
to provide necessary quantities of toluene through 
the collaboration of the petroleum industry and the 
operators of by-product coke ovens and water-gas 
plants. Supplies for some time can be made avail- 
able through existing facilities, and, as military needs 
expand, additional capacity will come into use.” 
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Copper Alloys In Refining 


WELDON L. ARCHER 


Nor all the fighting fronts are to be found in 
Europe and Africa and Asia. For far more important 
battles have been waged and won right here in the 
United States. Here, too, equipment is playing a part 
even more important than that delegated to men. 
And this equipment, in turn, is dependent upon cer- 
tain alloys to conquer successfully the stubborn foe: 
corrosion, 

In the early days carbon steels did much for the 
refiner. But in the fight against corrosion they have 
found limited application. The amount of metal sac- 
rificed to corrosion was too great and too costly. 
Thus it is not surprising that copper alloys, particu- 
larly admiralty metal, were tried by refiners as long 
as 35 to 40 years ago and were found adequate for 
the service conditions. Cost was reasonable and life 
was long. Chromium was called upon in the familiar 
5-percent-chromium-!4-percent-molybdenum analy- 
sis. In some cases this material served very well 
while in others it proved to be unsatisfactory. And 
the 18-8 stainless steels, in addition to the straight 
chromium stainless metals, entered the contest and 
gave a good account of themselves although the 
cost was high. ) 

Funny about corrosion conditions in the refinery. 
Two raw materials of an inert nature are handled in 
large quantities. Oil, a collection of hydrocarbons 
with almost no chemical activity, and water, a min- 
eral that is almost a standard of chemical quiescence, 
harbor impurities that cause all the damage. Looking 
at these impurities, sulphur and oxygen, it is dis- 
covered that they are both oxidizing agents. As 
oxidation and corrosion are constant bedfellows, the 
picture becomes more clear. Many metals can handle 
oil and sulphur; many others can handle water and 
oxygen. But the average refinery condenser must 
cope with all of them at once. This is a far different 
matter. 


Sulphur Compounds in Oil 

In order to better understand the corrosion prob- 
lem in its entirety consider the sulphur compounds 
present in the oil. First there is free sulphur which 
is quite stable and trustworthy at ordinary tempera- 
tures. Coexistent with the sulphur are many sulphur 
compounds along with organic acids such as naph- 
thenic and naphthallic and salt water. In refining the 
‘emperatures are no longer ordinary, sulphur does 
not remain trustworthy. The sulphur becomes quite 
ictive while the sulphur compounds, especially hy- 
drogen sulphide and the mercaptans, go on a fighting 
rampage. At the same time the alkyl sulphides and 
‘isulphides become increasingly active. Corrosion, 
‘s is well known, is a chemical phenomenon which, 
s the textbooks on chemistry have it, becomes more 
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rapid with each increment of temperature rise. Mild 
reagents become savage at elevated temperatures. 
The metals selected to combat corrosion at the upper 
temperature limits set by modern practice must 
combine mechanical strength with chemical re- 
sistivity. 

With regard to the application of the copper 
alloys for service conditions requiring good mechan- 
ical strength and excellent corrosion resistance at 
elevated temperatures the A.S.M.E. code for “Un- 
fired Pressure Vessels” is suggested as a guide. Here 
will be found tables of maximum allowable working 
stresses at the various temperatures. For example 
admiralty metal is not permitted to operate at a 
temperature higher than’450° F. Cupro nickels are 
held to a limit of 550° F. with Muntz metal, red 
brass, copper and the silicon bronzes all being held 
to a temperature lower than these. Physical proper- 
ties are the determining factor in establishing tem- 
perature limitations for the copper alloys. 


Water Adds More Problems 


As though the sulphur compounds found in oil 
were not bad enough, there is always entrained water 
bringing with it even more problems in the realm 
of corrosion. The water is salt water with goodly 
quantities of both calcium and magnesium chlorides. 
These chlorides, particularly the magnesium chloride, 
hydrolyze to form hydrochloric acid which is a bit- 
ter and accomplished enemy of all metals. More hy- 
drochloric acid comes from the acid treatment of 
wells. Where the concentrations of hydrochloric acid 
are low, the copper alloys are able to repel attack 
successfully. All of these described corrodents are 
to be found on the oil side of the tubes. 


If it were not for the oxygen in water, there might 
not be any corrosion problem at all. The other mate- 
rials present are handmaidens to the oxygen aiding 
in the destruction of protective films or encouraging 
the depolarization of corrosion cells. Without other 
impurities oxygen concentration is important. Just 
the right concentration will build up and maintain 
protective oxide films. Too little oxygen to form a 
complete film is disastrous while too much oxygen 
is almost as bad as too little. 

Steam condensate, sea water and fresh water are 
all found in refinery operations. Each type of water 
is likely to contain oxygen with other compounds 
adding to the complexity of the corrosion situation. 
In steam condensate, for example, appreciable carbon 
dioxide and carbonic acid, carbon dioxide and water 
always results in carbonic acid, are to be found. 
These acids remove protective scales or films by 
solution, thereby exposing fresh metal to attack. In 
additfon to carbon dioxide, hydrogen sulphide is dis- 
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solved in sea water. Thus oxygen, carbon dioxide 
and hydrogen sulphide, all three with each a bad 
actor, are introduced in cooling water that originates 
from the sea. Even fresh water, which is often 
thought to be a mild corrodent, always has oxygen 
in solution while enough mineral salts may be dis- 
solved in it to encourage a pronounced corrosive 
offensive. In refineries that are down river from other 
refineries or from oil fields or that get well-head 
separator drainage, for instance, there is a possibility 
of chloride corrosion exactly like that described for 
the oil side. The circulating water has become con- 
taminated. 


Selection of Materials 


Before going into a detailed discussion of the cop- 
per alloys available for service under conditions of 
corrosive attack, a general discussion of the selec- 
tion of materials for any particular installation is 
essential. In most discussions of corrosion the lan- 
guage used gives the impression the writer is hedg- 
ing. Such is not the case. Instead almost all knowl- 
edge on this subject is based upon the results of field 
trials. No one has been able to predict the behavior 
of any material in a corrosive medium, By dint of the 
amount of work done in this direction general trends 
have been observed and recorded. In some instances 
accelerated tests have provided good indications of 





the behavior to be expected. Still the bulk of all corro- 
sion data is dependent upon service results where 
actual operating factors are prevalent. The great ex- 
pense of large-scale corrosion studies in which costly 
equipment is sacrificed for the sake of increasing the 
fund of information on specific corrosive response 
has led to a prolonged and widespread search for 
less expensive means of investigation. 

However, the correlation of small-scale studies, 
laboratory investigations for the most part, with 
plant operations has been none too good. Indeed it 
is well recognized that large-scale failures have re- 
sulted from placing too much reliance upon either 
accelerated or artificial environment tests. 


Pilot Plants 


One of the most promising schemes that has been 
attempted with success is the installation of pilot 
plants alongside and paralleling regular equipment 
in those phases of the process where corrosion data 
is needed. The small units are operated in exactly 
the same manner as the production units. Runs are 
made for definite time periods. Then the pilot equip- 
ment is opened and examined while production con- 
tinues unabated. Careful, methodical attention is giv- 
en to the experimental equipment and much is 
learned. Considerable data is gained at moderate 
expense through this plan. And until more work is 

completed in the complex subject of cor- 
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FIGURE 1 
Impact strength of copper alloys is good at low températures 
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The above listing has been simplified in the 
extreme. For the bronzes always contain 
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phosphorus as well as tin; the silicon bronzes always 
contain manganese, tin or zinc in about 1 percent. 


Modification of Alloys 


Often the simple alloys are modified to bring about 
desired changes in either mechanical properties or 
corrosion resistance. Possibly the best known of 
these changes is the addition of tin to the brasses 


ing. The fine performance of the copper alloys at 
low temperatures is indicated in Figure 1. For all 
the alloys reported except Tobin bronze the charpy 
impact figures are high while those shown for Tobin 
bronze would be considered satisfactory for almost 
any installation. 

Among the copper alloys, the brasses take first 
place in the refinery because of the predominance of 
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FIGURE 2 
Metallic Are Weld in 34-inch Everdur Plate. Magnified 3% times 


to bring about better resistance to corrosion when 
exposed to water or aqueous solutions. The addition 
of 1 percent of tin to a 70-30 brass (Note: copper is 
always given first) introduces another alloy, admir- 
alty metal. Similarly, the same addition to a 60-40 
brass results in naval brass or, when specially proc- 
essed, Tobin bronze. 

Most of the copper alloys find their way into con- 
denser service in the refinery. Copper alloys are 
found both in tubes and in tube sheets in heat ex- 
changers and condensers. They are also used for 
baffles and for turbulence plates. Pipe used to convey 
dilute acids or the residues from acid treatments 
gives a good account of itself in the copper alloys. 
The use of copper in water-supply systems is an 
old and established application. Bolts, screws and 
fastenings that combine strength with essential cor- 
rosion-resisting features are made of copper alloys. 
Machinery parts and electrical equipment about the 
refinery have long been made of copper. And a some- 
what more recent application is found in the in- 
creasing popularity of copper-alloy linings to pro- 
tect steel units. 

Certain refinery operations are conducted at low 
mperatures. Of course steel has a lowered resist- 
ice to impact as temperatures descend below freez- 
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these materials. In 1939, 85 percent of all copper 
alloys used in the petroleum industry for condenser 
and heat-exchanger tubes were made of brass. In 
this review brass and admiralty metal are lumped 
together as both are essentially copper zinc alloys, 
or brasses. One company reports 78 percent of the 
85 percent figure given before to be admiralty tubes 
while one large oil company uses 75 percent red brass 
and 15 percent admiralty tubing with a definite trial 
being accorded the 70-30 copper nickel analysis. This 
seeming difference may be ascribed to varying con- 
ditions of operation as well as to style trends in the 
refining industry. Alloys, just like many other things, 
experience waves of popularity during which they 
are tried here and there with both good and bad 
results. As soon as enough experience is had, the 
proper places for popular alloys are established and 
the industry has proved the limits of service adapt- 
ability of the material. 

One peculiar type of attack prevails among the 
high zinc brasses. As the zinc content increases 
above 15 percent, the brasses become subject to de- 
zincification. The zinc dissolves and the copper is 
redeposited in the place formerly occupied by the 
brass. It is thought that the brass dissolves as the 
alloy and the copper is redeposited in sponge form 
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now although previously it had been supposed that 
the zinc was selectively taken into solution, leaving 
the copper behind. 

Red brass with an 85-15 composition is relatively 
immune to dezincification as are the lower zinc 
brasses. Moreover the addition of 1 percent of tin 
to 70-30 brass to form admiralty metal improves the 
resistance to dezincification. The introduction of 
arsenic, antimony and phosphorus to admiralty metal 
still further improves the resistance of the basic 
70-30 brass to attack of the dezincification type. For 
combatting dezincification these alloying elements, 
or inhibitors, are worthwhile but they have not 
proved to be cure-alls. 

In general brasses are subject to the same attack 
as copper with one notable exception. Brasses exhibit 
a better resistance to attack from hydrogen sul- 
phide and the sulphides of other combinations. Re- 
sistance to deterioration as a result of contact with 
sea water is good. Neither oxygen from the atmos- 
phere nor conditions favorable to impingement at- 
tack harm the brasses particularly. Add naval brass 
to the list and a fair resistance to corrosion fatigue 
will be found. 


Admiralty Tubing 
The nicely balanced properties of admiralty tubing 
have resulted in*its wite acceptance in refineries. 
Under certain condittOns their service life has been 





pressure must be met although higher rates of water 
flow prevail. 

Of advantage in the application of admiralty metal 
is the accepted belief that 29 percent of zinc along 
with 1 percent of tin provides better opposition to 
sulphide-chloride corrosion from the gas stream and 
oil side than do the lower zinc alloys. Also the ad- 
miralty composition shows up well on the water 
side. Dezincification and intercrystalline cracking 
caused by ammonia or other reagents in brasses 
either under stress or work hardened are two well 
known weaknesses of the admiralty alloys. But this 
latter difficulty is associated with the brasses and 
other alloys of which stainless steel presents a good 
example. The introduction of the inhibitors: arsenic, 
antimony and phosphorus in addition to the tin 
already present has done much to reduce damage 
by dezincification and much to reduce corrosion of 
both types. 

Red brass pipe remains the common non-ferrous 
pipe of many uses such as the handling of dilute 
sulphuric acid washes and the residues from the acid 
treatment of gasolines and lubricating oils. Red brass 
in the heavy and extra-heavy standard pipe sizes 
trimmed with cast “acid bronze” fittings seems well 
suited to the requirements of heater and agitating 
coils in acid-treating vessels. Linings of red brass 
have been put into steel pipe ranging in size from 
2- to 10-inch, while fittings such as 6- and 10-inch 
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FIGURE 3 
Carbon Arc Weld in %-inch Evidur Plate. Magnified 6 times 


less than that of red brass or nickel; under others 
they will outlast red brass. Sometimes, when life 
and cost are considered together, admiralty tubes 
with their lesser first cost are more satisfactory than 
nickel tubes. Admiralty tubes are less durable than 
aluminum brass when used with salt water under 
the conditions common to steam power condensers 
where less severe combinations of temperature and 
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tees and elbows have been lined with red brass, too. 
Similar linings have been put into certain vessels 
for handling strong-acid overhead and condensate 
streams. 


Aluminum Brass 


One other brass, aluminum brass, is found in lim 
ited use. Abroad, particularly among refineries sit- 
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uated on the sea, aluminum brass finds many users. 
Recent reports from both the Gulf and Atlantic sea- 
boards indicate a growing interest in the aluminum 
brasses which may make them more of a factor in 
coming years. 

Bronzes are of minor importance in refinery appli- 
cations partly because of their cost. As tin is a 
strategic metal, this situation is just as well from 
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FIGURE 4 
Microstructure of Everdur Weld. Magnified 75 times 


national interests. Apparently less expensive mate- 
rials are performing satisfactorily, relegating the tin 
bronzes to a smaller part in the campaign against 
corrosion. 

Cupro nickels of either the 70-30-copper-nickel or 
the 80-20-copper-nickel types represent about 10 per- 
cent of the copper alloys used for condenser tubes 
in oil refineries. The higher nickel alloy predominates 
on the theory that if some nickel is beneficial, more 
nickel must be even more so. Yet there must be 
many applications where the lower nickel content 
is justified. Again nickel is a strategic material which 
is imported, and the use of the lower nickel cupro 
nickel is to be encouraged wherever it is adequate. 

In services where the influences of erosion, of en- 
trained air and of air impingement on metal surfaces 
is apt to be most severe, cupro nickel provides a 
good answer. Cupro nickels possess satisfactory re- 
sistance to alkaline solutions and rank well in com- 
parison to the other copper alloys in ability to with- 
stand attack from salt waters. Notwithstanding their 
greater cost, the cupro nickels are often specified 
where plant shutdowns are costly in comparison 
with the expense of making an initial outlay of 
greater magnitude for uninterrupted operations. The 
nickel silvers, essentially copper-nickel alloys with 
some of the nickel replaced by zinc, have interme- 
diate properties. Their limited use is no doubt due 
to their not being specified often enough by pur- 
chisers who have a place for the nickel silvers in 
the'r operations but fail to recognize it. 

lligh strength and excellent physical properties 
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characterize the aluminum bronzes, another in the 
series of minor copper alloys to be found in refin- 
eries. Aluminum bronzes stand up well under the 
attack of acid solutions. Resistance to scaling makes 
aluminum bronze available where moderately high 
temperatures prevail. All in all, though, the alumi- 
num bronzes, based on tonnages involved, remain a 
minor alloy in refinery operations. 
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FIGURE 5 
Microstructure of Evidur Base Metal. Magnified 75 times 


Of mounting importance are the silicon bronzes 
which are just now coming into greater prominence 
in the fabrication of tanks and pressure vessels. The 
silicon bronzes possess strengths equal to that of 
mild steel with ready weldability. The corrosion 
resistance of the silicon bronzes is similar to that of 
copper. The alloys are more easily welded than 
copper. 

Formerly the most important application of the 
silicon bronzes was based upon their corrosion re- 
sistance and strength making them useful as bolts, 
nuts and screws. Wood screws, bolts and tie rods 
made of these alloys stood up well in cooling towers. 
Because of their greater strength and freedom from 
dezincification type of deterioration, the silicon 
bronzes have replaced Muntz metal (a 60-40 brass), 
naval brass and common brass bolts in such duties 
as fastenings in submerged condensers. A still fur- 
ther extension of silicon bronze into the field of tank 
and vessel linings is to be expected. Perhaps the 
first use will be as a stronger and weldable substi- 
tute for lead in acid treaters. 


Brass Linings 

There have been a number of attempts to install 
brass linings inside steel pipes, tanks and reaction 
chambers. Some of these installations have been sur- 
prisingly successful while others, due no doubt to 
production pressure in the shop that interfered with 
the proper development of assembly technique, have 
run into assembly difficulty. A goodly amount of 
condenser tubing, pipe and fittings have been lined 
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with red brass for refinery use with successful 
applications seeing service today in North America 
and the Southern Caribbean. The brass linings were 
selected for their corrosion resistance with the steel 
furnishing \the required structural strength. Much 
brass has been used to combat the ubiquitous fire 
hazard associated with refinery operations as in 
sparkless hammers, etc. 

The silicon bronzes, returning to them, are weld- 
able by either gas or electric procedures. The novice 
may find the electric method involving the use of 
the carbon arc more to his liking. Welded structures 
have been built to satisfy the needs of the acid treat- 
ment of gasolines and lubricating oils; mainly for 
desulphurizing. In fact one process licensing com- 
pany has installed a number of acid treating systems 
with silicon bronze tanks for the separation of water 
acid solutions from the oils. 

Although the silicon bronzes are considered more 
weldable than copper, ft must not be thought that 
copper cannot be welded. For the welding of copper 
is an active commercial operation and is done suc- 
cessfully in many tank shops throughout the coun- 
try. More welded copper would be found in refin- 
eries if more copper were used. Copper, it must be 
deoxidized to be properly weldable, has been limited 
to a thickness of about %-inch here while the British 
have welded 44-inch copper fireboxes using the oxy- 
acetylene process and two welders working simul- 
taneously from opposite sides of the joint. No doubt 
the restriction placed upon the gauge of copper that 
is to be welded is based upon the availability of the 
stronger silicon bronzes. 


Welding Copper Alloys 


Practically all of the copper alloys may be welded. 
As a usual thing the welding is subject to certain 
limitations that demand a definite amount of experi- 
ence on the part of the welder. The producers of 
copper and copper alloys have been most helpful 
in teaching fabricators the manipulations required 
in the welding of copper and its alloys such as the 
silicon bronzes. In silicon bronze the oxy-acetylene 
process, the metallic-arc process and the carbon-arc 
process all lead to sound welds. Based on experi- 
ence with all three of these methods, the writer 
advocates the carbon-arc method as being the most 
nearly fool-proof at this time. 

As in most welding, a first consideration is clean- 
liness of joint. A thorough wire brushing is ample 
for most welds. Then the use of a small amount of 
flux will lead to a sound weld. The flux may be 
applied as a thin paste made by adding alcohol or 
the dry powder may be used alone. The heat of 
welding quickly volatilizes the liquid, leaving the 
powder behind in any event. 

The silicon bronzes are hot short in a definite 
temperature range. This fact necessitates the use of 
speed in welding. Too long a dwell of the arc, par- 
ticularly if there is any restraint in the joint, results 
in a tendency toward cracking. Following the manu- 
facturer’s recommended procedure is advised along 
with the use of a sufficient number of beads. At 
least one welding procedure is based upon large 
diameter filler rods and large carbons. But much 
skill, more than the average, is needed for this process. 

Figure 2 shows a metallic arc weld in %-inch plate 
of silicon bronze. As was stated before such welds 
are possible and sound results may be had. Simpler, 
though, is the production of the carbon are weld of 
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Figure 3. This weld joins 3%-inch plate. Figure 4 is 
a picture of the structure of silicon bronze weld 
metal, the porosity is greater than would be found 
in normal practice today, while Figure 5 depicts the 
structure of the base metal. 


Silicon Bronzes Join to Steel 


A distinct advantage of the silicon bronzes is the 
ease with which they may be joined to steel. Proper 
conditions warrant the overlaying of steel with sili- 
con-bronze weld metal before the joint is begun. 
The danger in laying silicon-bronze weld metal on 
steel with the arc process is the pick-up of steel by 
the molten weld metal and the gathering of hard 
carbides within the weld. A quick surfacing of the 
steel along the line of the weld prior to actual weld- 
ing prevents this action and permits the easy ad- 
herence of the weld metal without the pick-up of 
iron or iron-carbon alloy which interferes with duc- 
tility and with any necessary cutting operations that 
may follow. The control afforded by the oxy-acety- 
lene process makes this method work well in the 
surfacing operation. 

Economies of construction are effected when sili- 
con bronze for corrosion resistance and steel for low- 
cost strength are included in the same design. A 
good application of silicon bronze occurs in the lin- 
ing of steel tanks and pressure vessels where the 
welding properties of this copper alloy are an asset. 

Care should be exercised when copper alloys are 
specified for corrosion and pressure-vessel require- 
ments. Often a choice may be made among more than 
one alloy. In those cases consultation with both sup- 
plier of the copper alloys and the proposed fabricator 
may result in savings in raw material and fabricating 
costs. 

Many refineries have welding departments that 
handle a great deal of maintenance work. But these 
shops may not be equipped for or experienced in 
the welding of copper materials. In this situation a 
recognized fabricator might be invited to bid on the 
repair work or, if the job is extensive, the supplier 
of the alloy might cooperate to the extent of fur- 
nishing an expert welding demonstrator. 

The copper alloys, having as they do an interme- 
diate position in the cost sheet, offer many possi- 
bilities for the refiner. Combining substantial re- 
sistance to corrosion attack with good mechanical 
properties the high-copper alloys are winning more 
favor with each installation. Within their correct 
limits they are verv efficient. 
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Eeonomies of Gasoline 
Plant Design 


I. A Mathematical Analysis of Heat Exchanger, Furnace, 
Cooling Tower, and Fuel Gas Costs 





CHARLES HETHERINGTON* and R. L. HUNTINGTON, 
University of Oklahoma 





A WELL designed manufacturing plant is one in 
which the relative sizes of the various elements and 
pieces of equipment give the operator a maximum 
profit per year. From this statement it is easy to see 
that the overbuilding of any one piece of equipment 
will not increase the throughput of the process as the 
maximum flow is dependent upon the capacity of 
the restricting elements, better known as the “bottle 
neck.” 
Savings in Heat Exchanger Installation 


It is a well recognized fact that all gasoline plants 
should be equipped with adequate counter-current 
exchangers or heat economizers. This latter term has 
caused some engineers to believe that all heat saved 
in an exchanger is “pure velvet.” Such a hasty con- 
clusion is apt to result in an excessive investment in 
this type of equipment and thereby cause the other 
pieces of apparatus in the plant to run under loads 
far below their rated capacities. Furthermore, there 
is no need of being “penny wise” in saving heat when 
gas is cheap and at the same time “pound foolish” in 
buying elements too large in capacity which will not 
pay themselves out within a reasonable time. 


Empirical Approach to the Problem 


The authors do not wish to convey the thought 
that the economic balance question has been entirely 
overlooked by engineers as a whole. Through the 
design of various pieces of equipment and the ac- 
cumulation of invaluable plant experience, a fairly 
good idea has been gradually evolved by the engineer 





{ aoe use of the calculus, the engineer who 
is designing a gasoline plant can save much time in 
arriving at the proper relationship of the cost and 
size of the respective units which make up a com- 
plete plant. In this paper such an example is worked 
out by summing up the several cost items in terms 
of one variable, followed by a differentiation of this 
total cost with respect to the particular variable. By 
this procedure, the optimum economic cost can be 
determined far more quickly than by the more 
tedious method of plotting up the variables on 
many graphs. 





as to the proper relationship which should exist be- 
tween the sizes and capacities of the several units or 
elements making up a complete plant. This cut-and- 
try method of solving problems has been the princi- 
pal tool which engineers have used in developing 
processes, but the cost involved in this method of 
attack is unnecessarily exorbitant. 


The Mathematical Attack 

Without the use of calculus, the only logical route 
to follow is the laborious one of studying one variable 
at a time, holding all other cost items constant. For 
a portion of a plant including just a few items, such 
as a cooling tower, furnace or boiler, heat exchanger, 
and fuel gas, it is readily seen that the number of 
combinations and permutations of sizes and costs 
would become numerous. The optimum combination 
is apt to be passed up or overlooked in a tedious 




























































































* Present address, Shell Oil Company, Wood River, Illinois. 
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FIGURE 1 
A flow sheet showing the several parts of the plant involved in the design problem. 
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FIGURE 2 


The effect of different fuel costs on the lean oil temperature 
for several heat exchangers. H — Cost of heat exchanger in 
dollars per square foot of outside tuhke area. 


ordeal of that kind, to say nothing of the delay and 
expense incurred. 

Through application of differential calculus, the 
engineer has shortened the path to a small fraction 
of the length of the empirical route. By reducing each 
cost item into an equation expressed in terms of con- 
stants and one certain variable, the total costs of 
these items can be differentiated with respect to this 
particular variable, and a solution for optimum con- 
ditions obtained by setting this differential expres- 
sion equal to zero and solving for the desired vari- 
able. This solution indicates that the curve repre- 
senting the equation is passing through a minimum, 
a maximum, or a horizontal point of inflection, the 
slope being zero in each case. If the optimum (or 
minimum) cost is desired, the curve should be pass- 
ing through a minimum. To test for such a condi- 
tion, values less and greater than the one which gives 
a zero slope can be inserted in the equation, in which 
case the lesser values should give a negative slope 
and the greater ones a positive slope. Another 
test calls for the taking of the second derivative or 
the rate of change of the slope of the curve. If this 
test gives a positive value at the desired root of the 
first derivative set equal to zero, it is an indication 
that the curve is passing through a minimum, or 
toward a more positive value in going from left to 
right. For optimum saving or profit, the test should 
be to make sure that the second derivative is nega- 
tive, an indication of a maximum or crest in the 
curve. 

A Natural-Gasoline Heat-Exchanger Installation 

A typical economic installation of a heat exchanger 
in a natural-gasoline absorption plant is under consid- 
eration. The exchanger is to heat the cool rich oil 
from the absorber and to cool the hot lean oil, from 
the still, as shown in Figure 1. The following data 
are given: 

1. Rich oil 4400 pounds per minute, specific heat = 0.5, 

entering at 90° F. 
2. Lean oil 4000 pounds per minute, specific heat = 0.6, 
entering at 350° F 
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. Gas is worth 8 cents per 1000 standard cubic feet of 

1000 Btu per standard cubic foot gas, or eight cents per 

million Btu. Sixty percent of the heat is absorbed in the 

furnace. 

4. The combined investment in a furnace or boiler plant 
and cooling tower is $1000 per million Btu capacity per 
hour and the fixed charges amount to 20 percent per 
year, assuming 350 days of operation per year. 

. Heat exchangers of the approximate size required cost 
$10 per square foot of heating area with a coefficient of 


75 Btu 


un 


lie. Misa ht. < °F." 


heat transfer equal to 


Solution of Economic Balance 


The heat transferred per hour (q), and the hot 
rich oil temperature (t,) may be expressed in terms 
of t, by a heat balance. 


heat gained =heat lost (See Figure 1) 
q=(4400) (60) (.5) (te-—90)=(4000) (60) (.6) (350+) 
q=—132,000 (te-—90)=144,000 (350—t:) 
q=132,000t-—11,900,000—50,400,000—144,000t, 

Btu/hr. (1) 
132,000t2 = 62,300,000 — 144,000t; 
ts = 472 — 1.09t; (2) 


Any heat transferred from the lean oil to the rich 
oil will mean a reduction in the amount of gas re- 
quired to heat the rich oil. Also it will result in a re- 
duction in the size and capacity of the furnace to heat 
the rich oil and of the cooling tower to cool the lean 
oil; therefore, the gross saving by putting in a heat 
exchanger would be the saving in fuel plus the re- 
duction in fixed charges by building a smaller furnace 
and cooling tower. This gross saving minus the fixed 
charges on the installed heat exchanger will give the 
net saving, which for optimum operating conditions 
should be a maximum. 

If gas costs 8 cents per 1000 standard cubic feet for 
1000 Btu per standard cubic foot gas, the saving in 
fuel is: 

( e. =) (50,400,000 — 144,000t;) 
1000 1000.6 er , 
dollars per hour if 60 percent of the heat available in 
the gas is absorbed in the furnace. 

This simplifies to 

(6.7 — .0192t:) dollars per hour (3) 
If the fixed charges (interest, insurance, depreciation, 
taxes, maintenance, etc.) on the furnace and cooling 
tower are 20 percent per year, and the investment is 
$1000 per million Btu capacity, the saving here is: 


(50,400,000 — 144,000t: ) 1000 0.2 
1,000,000 350 X 24 
(dollars per hour for 350 days per year) 


This simplifies to 


(1.19 — .00343t:) dollars per hour (4) 
..the gross saving is (3) + (4) = 7.89 — .002202 t: 
dollars per hour (3) 


Heat exchangers are purchased on the basis of 
area and cost roughly $10 per square foot of outside 
tubular area. 

Fixed charges on the heat exchanger are about 19 
percent, so that the hourly expense of the ex- 
changer is: 

.19 

The heat flow equation, q—= UA4tm, may be used 


) = .000226A dollars per hour (6) 
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dS 
dt, 





with 4t,, equal to the arithmetic mean driving force 
so that the approximate area A can be expressed in 
terms of ty. 
(t1: —90) + (350 — te) 
2 

where the lean oil enters at 350° F. and the rich oil 
at 90° F. as in Figure 1. 

Substitute for t, equation (2): 


Atm = 1.045t, — 106° F. 





Atm — 


Using an overall coefficient of heat transfer, U, of 
75 Btu per (hr.) (sq. ft.) (° F.), the 


s rea —= 30/400,000 — 144,000t: (7) 
tn, (5 


Substitute in (6): 
.000226 ( 50,400,000 — 144,000t:) 


mae pares -dollars per hour 
75(1.045t: — 106) ied 





Expense = 


This simplifies to 


( 152 — .435t:__ 
1.045t: — 106 


The net saving = (5) — (8) 
S = 7.89 — .0226t: — 


) dollars per hour (8) 


152 — 435t1 

1.045t: — 106 
Differentiation gives: 

dS (1.045t-—106) (.435) — (.435t:—152) (1.045) 


— + : a ts 
dt, 0226 (1.045t, — 106)? 


Set the first derivative equal to zero and simplify: 
Tr — 202t, + 5,670 = 0 
Solve by completing the square 


t:? — 202t, + 1017 = 10,200 — 5,670 = 4,530 

(t1 — 101)? = 4530 

ti = 101 + 67 = + 168° F. 
because the minus value is obviously not the useful 
root. 

The area of the exchanger for the most optimum 
operating conditions can be determined by substitut- 
ing: 
~~ 50,400,000 — 144,000 < 168 
ti = 168° F. A= = wn = 

ides i. 75(1.045 X 168 — 106) 
Effect of Varying Heat Exchanger and Gas Costs 

This relation can be made applicable to several 
different sets of conditions by substituting a parame- 
ter for the fuel and exchanger prices which remains 
constant in the differentiation, but can be varied in 
the final expression. 

Let C=value of fuel, dollars per 1000 standard cubic 
feet of 1000 Btu per standard cubic foot gas 
Let H = price of heat exchanger in dollars, per hour 


The saving in furnaces and cooling towers remains the 
same (1.19 — .00342t:), equation (4) 


The saving in heat [from equation (3)] becomes 
(83.9C — .24Ct,) dollars per hour (9) 


The gross saving is (1.19+83.9C)—(.24C + .00342)t: (10) 


I.xpense of heat exchanger is 


=5000 sq. ft. 
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FIGURE 3 


The effect of different heat exchanger costs upon the lean 
oil temperature for several fuel gases having different costs. 
C = Cost of gas in dollars per thousand standard cubic feet. 


Setting this equal to zero, and simplifying, 
PiemnS. . Seithsgs 
1.093(.24C + .00342) — 

This may be solved using the same conditions as before 
to obtain the same answer, H = 10, C=.08 


é 22.4. See 
1.003(.245<.08-++,00342) ~~ 070 


t,” — 202t, + 10,240 — 0 (13) 


ti’ — 202t: = — 10,240 + 


Complete the square: 
t:? — 202t,: + 1017 = 10,200 — 5,670 = 4,530 


t—101—=+67 t= 168° F. (Temp. of lean oil heat from 


exchanger) 
Equation (13) may be solved for any particular 
fuel or heat exchanger cost. For example, let the gas 
be worth 4 cents per 1000 cubic feet, C= .04, and 
three heat exchangers totaling in the order of 5000 
square feet cost 9 dollars per square foot, H =9. 


From equation (13) 


ca ee oe Se ee = 
ti” — 202t, = — 3120 
Complete the square: 
t:” — 202t:* + 101° = 10,200 — 3120 = 7080 


t: = 101 + 84 = 195° F. (See Figures 2 and 3 for other costs.) 


Cooling Water Costs 


This economic balance is based on the assumption 
that the cooling water costs are negligible. The 


0000226 H (50,400—144,000t1) — B28 eee (11) higher the temperature of the lean oil, the more it 
. 75(1.045t: — 106) 1.045t: — 106 must be cooled and, consequently, the greater the 
the net saving is (10) — (11) water loss. 
. 15.2H—.0435Hti ¢ a b : 
S (1.19+83.9C)—(.24C + .00342) tt—— 045,106 (12) If water is scarce and therefore of economic value, 
5 aos a fourth term should be subtracted from equation 
| fferentiating: (12). 
dS (1.045t: — 106) (.0435H) — (.0435Ht: — 15.2H) (1.045) Each pound of water vaporized 





—(.24C + .00342) + 


dt, (1.045t; — 106)? 
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consumes approximately 970 Btu 
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of heat. Therefore, the pounds of water lost per hour 
for cooling the lean oil to 


4000 X 60 X .6(t: — 90) 
970 





90° F.= 


= (149t: — 13,400) pounds per hour. 


Let B= cost of make up water in dollars per 1000 gallons. 


eae. Sie 
Cost of water = 8.33 x 1000 


As this is an expense, subtract it from equation (12): 
S = (1.19 + 83.9C + 1.62B) — (.24C + .00342 + .018B)t: — 


This equation neglects water loss due to wind; how- 
ever, these losses are constant regardless of t, and 
drop out in equation (15). 

Equation (13) becomes 


t,? — 202t, + 10,240 — CS =0 (15) 


1.093(.24C + .00342 + .018B) 

For example, take the last case where H = $9 per 
square foot and C= $0.04 per 1000 cubic feet, but 
also let water costs equal $0.015 per 1000 gal- 
lons = B, then 
PP ROS: ° 
1.093(.24 * .04 + .00342 + .018 X .015) 
t,? — 202t: + 3240 = 0 


t:? — 202t: + 10,240 — 


Complete the square: 
t:? — 202t: + 1017 = 10,200 — 3240 = 6960 
t = 101 + 83 = 194° F. (Temperature of lean oil) 


Unless the water costs are very high, they will 
have little effect. 


Effect of Varying Initial Cost 

Since cooling towers for natural gasoline plants 
very seldom exceed 100° F. hot water temperature, 
their initial cost alone may sometimes be as much as 
$5000/1,000,000 Btu capacity per hour. Also the ini- 
tial investment in a furnace or boiler depends on what 
type is used. 

By introducing a term Z equal to the combined ini- 
tial cooling tower and furnace (or boiler) cost in 
thousands of dollars per million Btu capacity per 
hour, equation (13) becomes: 

. 11.3H 
t:° — 202t, + 10,240 — 1.003(.24C + .00342Z) ~ 0 (16) 

This may be solved for any given values of H, C, 
and Z. 

Figure 4 shows the variation in the economic lean- 
oil temperature for values of Z from 1 to 10 with C= 
$0.08/1,000,000 Btu and H=$10/square foot. 


Conclusion 

It can be seen from the above illustrations that 
the calculus greatly shortens the time required for 
making economic balance calculations. 

The complete economic design of a plant involves 
many other more complicated problems ; however, the 
principles involved in setting up and solving the 
economic balance are the same. 
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15.2H — .0435Ht; 


(149t; — 13,400) = (.018Bt: — 1.62B) dollars per hour. 





1.045—106 (14) 


190 





VARIATION IN THE ECONOMIC LEAN 
OIL TEMPERATURE FOR: DIFFERENT 
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AND FURANCE COSTS 








7) 
fe) 


w 


\ 


Ps 


x 
fe) 











ISO ~ 
mad 
— 





40 


t,,ECONOMIC LEAN OIL TEMRERATURE 























130 
uf 4 6 8 lO 
Z,"\000/1,000,000 B.T.U. CAPACITY/HR 
FIGURE 4 


Effect of varying cooling tower and furnace (or boiler) 
initial cost on the cool lean oil temperature. 


Calculus is of still greater assistance in solving 
problems in which the design depends on two or more 
variables. 

Nomenclature 


A = Outside area of tubes in heat exchangers in square 
feet 

B = Water costs, dollars per 1000 gallons 

C= Fuel costs, dollars per 1000 cubic feet of 1000 Btu 
per cubic foot of gas, or dollars per million Btu 

H = Heat exchanger cost, dollars per square foot of 
heating area 

q = Heat exchanged in Btu per hour 

t: = Temperature, °F. of lean oil leaving the heat ex- 
changer : 

te = Temperature, °F. of rich oil leaving the heat ex- 
changer 

Atm =Arithmetic temperature difference (°F.) between the 

hot and cold oil streams in exchanger 

Z = Combined cooling tower and furnace or boiler ini- 
tial cost in $1000 per million Btu capacity per hour. 
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Carbon as a Material 


of Construction’ 


M. J. DORCAS, National Carbon Company 


Cisiis is more or less familiar to everyone, 
particularly so to petroleum refiners. Only recently, 
however, has it been widely used as a structural 
material. For 75 years coke has been used as a tower 
packing. The more satisfactory fabricated carbon 
structural materials have been used only 20 or so 
years in the process industries. 

The term “structural carbon” refers to solid pieces 
of elementary carbon of either the crystalline graph- 
ite or the so-called amorphous forms. Like ceramic 
articles, many minor variations of grades, each with 
different properties and applications, are known. 
These variations of properties exist because of the 
use of different raw materials and varying methods 
of manufacture. 

A word about the manufacture will aid in under- 
standing the nature and properties of structural 
carbon. The basic raw material is some form of 
elementary carbon such as coal, charcoal, lampblack. 
Usually petroleum coke is the starting point. This 
basic carbon material is ground and sorted and mixed 
according to particle size with pitches and tars. The 
heated plastic mass is then formed by pressure— 
that is, extruded or molded to the approximate shape 
and size of the desired finished piece. The “green” 
piece is then baked under suitable controlled condi- 
tions in a reducing atmosphere at a temperature much 
higher than a “red heat.” The pitches and tars are 
thus carbonized or charred leaving the entire piece in 
the original size and shape and all of one solid dense 
hard black homogeneous piece of elementary carbon 
that might be called “black ceramic material.” These 
carbon pieces if heated to the maximum tempera- 
tures of the electric furnace undergo a molecular 
metamorphosis and become graphite. Carbon and 
graphite are both elementary carbon—but are allo- 
tropic forms of the same element with different 
physical properties. 

Carbon so prepared in pieces which may vary in 
weight from half a gram to ten tons is similar in 
some ways to ordinary ceramic material. It can be 
used for construction purposes much as ceramic or 
‘arthenware materials are. This raw material has 
some porosity similar to unglazed earthenware and 

used for pressure vessels some seepage of liquids 
may result. 

Ceramic ware may be made impervious by glazing. 
0 also carbon may be made impervious by impreg- 

ating with various synthetic resins. Such impervious 
‘arbon or graphite is known on the market as 

Karbate” structural materials. Under some condi- 
ions, it may be desired to enhance the porosity of 





“Before the. annual meeting of the Western Petroleum Refiners 
-Ssociation, April 16, 17 and 18, 1941, Hot Springs, Arkansas. 
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carbon. This can be done by proper selection of the 
size of particle used at the beginning of the manu- 
facturing process. Porous material can thus be pre- 
pared that is widely applicable as a filter material 
and as a diffusing medium. It combines the desirable 
chemical and physical properties of carbon and 
graphite with the unique advantages of being able 
to have a material of a uniform and controlled pore 
size. These advantages are possessed by no other 
commercially available porous material. The mate- 
rials are known on the market as “Carbocell,” porous 
carbon, and “Graphicell,” porous graphite respec- 
tively. . 

These various forms of carbon and graphite are 
used in the process industries generally and in the 
petroleum refining industry particularly because of 
their unusual chemical and physical properties. That 
is, the chemical properties make them desirable con- 
struction materials and the physical properties are 
such that it is practical to use them for construction 
materials. 


Almost the only chemical property of carbon of 
importance is that it is a good reducing agent at 
high temperatures. In other words, it is chemically 
a very inert substance. This makes it ideal as a 
structural material for badly corrosive materials. 
Briefly, it is unaffected by fluorine, acids, and alkalies 
as such. Being a reducing agent, it can be oxidized, 
but with difficulty, for instance, air or other gases 
containing oxygen slowly oxidize it only at tempera- 
tures above 350° C. In the absence of oxidizing 
agents, there is no temperature limitations to its 
use. Even in those conditions where oxidation takes 
place, the oxidation products are gaseous oxides of 
carbon and are generally not considered undesirable 
contaminants. 


The physical properties are such that the material 
is easily adapted to most construction problems. It is 
black, a minor property, important when used as a 
pigment, but of some importance where radiation 
problems are involved. It has a density of about 100 
pounds per cubic foot. It is thus comparatively light 
in weight, facilitating construction and permitting 
light foundations. It is strong enough to permit the 
building of any size structure required. Molded or 
extruded shapes provide pipe, brick, and other desired 
forms, but in addition, the material can be machined. 
That is, it can be cut or sawed, turned, threaded, 
planed, and even polished, permitting the fabrication 
of any desired piece of apparatus. 

Carbon has a very low coefficient of expansion 
with varying temperatures. This makes it immune 
to thermal shock. Any temperature cycle can be 
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used without fear of cracking or spalling from sub- 
zero temperatures to the high temperatures of the 
electric arc. Carbon does not melt! It retains its 
solid form and most of its strength to temperatures 
of the electric arc at which all other materials have 
softened, melted, and indeed volatilized. 

Carbon, and particularly graphite, are good con- 
ductors of electricity which permits their use under 
corrosive or high temperature conditions as heating 
elements and as electrodes both for electro-thermal 
and electrolytic work. 

Thermal conductivity is important in many process 
structures. Carbon is a poor conductor of heat and 
sometimes is used as a chemically inert heat insu- 
lator. Graphite, on the other hand, is a very good 
conductor of heat and is used for the fabrication of 
heat interchangers. Being between iorn and copper 
in thermal conductivity, it can be used for heating 
or cooling coils and evaporator tubes and because 
of its inertness frequently replaces the expensive 
noble metals and special alloys for this purpose. 

These properties logically lead to a wide applica- 
tion. Carbon Raschig rings and bubble caps with- 
stand most acids and alkalies indefinitely. They do 
not soften with time; they do not spall due to ther- 
mal shock. Brick build a multitude of structures, 
pickle tanks and vats and digestor linings, ducts and 
furnace and ladle linings, pipe and fittings including 
valve handles, without contamination, most all cor- 
rosive solutions including hydrofluoric acid. Pipe of 
graphite promotes high efficiency evaporators and 
heat exchangers that give no metallic contamination 
to the materials handled. Mold plugs, stopper heads, 
and sintering trays, find metallurgical applications. 
Entire towers and plants for gas purification treating, 
distillation, etc., are made of carbon. They vary in 
size from %-inch Raschig rings to Cottrell electro- 
static precipitator towers constructed entirely of 
carbon and weighing half a million pounds. 


Specific Applications 


These general applications now become specific 
applications for our consideration in the petroleum 
refineries. Probably the largest quantities of carbon 
used in the petroleum industry are in the form of 
tower packing. Metallurgical or petroleum coke in 
lump form had become standard tower packing for 
alkali solutions in the last century. Early in this 
century special forms of packing material came into 
general use. These forms such as the plain cylindrical 
Raschig rings made scrubbing treating towers much 
more efficient than they were when they were packed 
with lumps of coke or stone. They had less back 
pressure or pressure drop, more free space, more 
surface of liquid exposed to the gas and consequently, 
greater capacity per inch of tower volume. Only 
about 15 years ago did rings of carbon become avail- 
able. They made it possible to secure a combination 
of the advantages of the chemical inertness of carbon 
or coke and the efficiency of the ring shape. 

With the recent rapid expansion of the process of 
scrubbing hydrocarbons with alkaline solution for 
the removal of sulfur, we find the carbon Raschig 
rings widely used in the refining industry. Sour 
gases are sweetened and excess sulfur removed from 
petroleum products by various alkaline liquids in 
carbon-Raschig-ring-packed towers. The liquids in- 
clude amines, alkali phosphates, carbonates, and 
other special salts, and even caustic soda. The carbon 
rings last indefinitely under these conditions. Con- 
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tinuous service with even boiling concentrated caustic 
soda has no detrimental effect on them. This property 
is not possessed by any other commercially available 
tower packing materials so far as I know. 

Various modifications of the shape of the standard 
Raschig rings are commercially available but they 
are seldom used in large quantities. The plain ring 
seems to be near the ideal shape. Modifications in 
the height of tower and size of rings frequently are 
found giving different numbers of theoretical plates, 
corresponding scrubbing efficiencies and, of course, 
varying flooding rates and pressure drops. Rings 
from %-inch to 3-inch diameter are used but most 
rings found in refineries are the 1-inch and 1%-inch 
size. These packed towers range in size from a few 
cubic feet of volume to some that contain 14 car- 
loads of rings. The majority of towers of the types 
discussed contain 500 to 1000 cubic feet of rings. 

The resistance of carbon rings to thermal shock 
requires their use in some towers where caustics or 
alkaline solutions are not used. Some towers, similar 
to stabilizing towers have a rapid change of tem- 
perature occasionally, especially at the bottom of the 
tower. Carbon rings are used here because they do 
not spall, chip, nor weaken no matter how frequent 
or severe the temperature changes may be. 

Carbon rings find a use in packed towers for 
counter current extraction of lubrication or other 
oils with solvents. Maximum efficiency of the extrac- 
tion is obtained in this way, carbon is used for three 
separate reasons. Some solvents are corrosive, which 
in entering are resisted by the carbon; carbon rings 
are selectively wetted by certain substances which 
aids in getting a maximum of surface exposed to a 
given quantity of solvent; and the carbon rings are 
noncatalytic which minimizes undesirable side re- 
actions in some cases. 

Carbon rings, especially in the small sizes, are 
used as supports, or carriers, for catalysts. They 
give a fine support with large surface. 


Lightness an Advantage 


Sometimes carbon rings are used in refineries not 
for the reasons of their special physical or chemical 
properties as just described but are used because of 
their low initial cost, light weight with consequent 
low freight and foundation construction charges 
make them the cheapest found tower packing to use. 

Filling scrubbing towers with carbon rings does 
not entirely solve all of the problems involving 
materials of construction in an oil refinery. A logical 
extension of the idea helps some. Not all towers are 
filled with tower packing and almost all contain 
accessory equipment. Carbon has been used to make 
grids to supoprt the packing, distributor plates and 
trays. Not all reaction towers are packing towers— 
some are plate towers and bubble cap towers con- 
taining the plates, trays, or bubble caps. In the 
specialty, by-product and chemical divisions of re- 
fineries, the requirements for towers become quite 
complex—sometimes involving heaters, dephlegmat- 
ing coolers, spurge pipes, etc. These are all obtainable 
from carbon. 

The tower walls themselves are subject to all the 
chemical and thermal forces. that affect the contents 
and accordingly are constructed of carbon. Tower 
sections up to 48 inches outside diameter are avail- 
able at present, larger towers are constructed of 
brick or slabs. There seems to be no limit to the size 
of structure as evidenced by the erection of satis- 
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factory Cottrell electrical precipitator towers entirely 
of carbon. These structures are sometimes 70 feet 
high and weigh 500,000 pounds. 

For 20 years the tubes and tube sheets of Cottrell 
precipitators used in connection with sulfuric acid 
concentrators have been in common use. The idea of 
building the entire tower of carbon was adopted 
first in the phosphoric acid industry where the pres- 
ence of free fluorine makes the use of clay walls 
impracticable. In more recent years the demand for 
sulfuric acid in petroleum refining has increased or, 
in some cases, revived. As new precipitator towers 
are being built or rebuilt, carbon is being used as 
the structural material for two reasons. First, the 
chemical resistance of carbon insures permanent life 
of a tower even if operated at temperatures and acid 
concentrations so high that lead and ceramic mate- 
rial are subject to early failure and second, the use 
of large slabs and beams instead of brick of ordinary 
size permits a very rapid construction of a tower and 
loss of use of the equipment due to shutdown for 
rebuilding is a minimum. Plain carbon brick having 
a low heat transfer have a minor use as a heat insu- 
lating lining under some specialized conditions. 

“Karbate” graphite pipe and fittings, which is the 
impregnated impervious material, have two types of 
uses. One is for conveying systems handling cor- 
rosive substances. The other is for heat exchangers 
of various types which utilize the great ability of 
graphite to transmit heat. Graphite pipe being un- 
affected by most corrosive solutions handles with 
safety the most corrosive of the treating reagents 
and the more common but troublesome brines. In 
this service, “Karbate” graphite materials can be 
used where iron is sometimes used but is trouble- 
some because it must be replaced at short intervals 
and also is used instead of the very expensive and 
sometimes difficult to obtain special alloys. 

“Karbate” products are readily fabricated into the 
various forms of heat exchangers such as atmos- 
pheric or cascade coolers, bayonet or candle heaters, 
counter current concentrator tube exchanges, immer- 
sion type bundles and tube and shell floating head 
type exchangers. 

These pipe and heat exchanger applications have 
been chiefly in the treating, chemical and by-product 
divisions of refineries that are becoming more prom- 
inent and also less easy to distinguish from any other 
part of the modern refinery. “Karbate” pipe for brine 
disposal and for cooling oil with sea water deal with 
crude oil or at least the very early stages of the 
refining process. 

‘“Karbate” pipe should not be used at pressures 
greater than about 60 pounds, and at temperatures 
higher than about 350° F. These limitations make 
it impractical for use in some high-temperature, 
high-pressure cracking operations but most of the 
severe corrosion problems of refineries that are not 
satisfactorily met with steel equipment fall within 
the field of “Karbate” material applications. 





A very different type of application of graphite is 
for piston rings and piston rod packing where hydro- 
carbons or solvents for them are handled. Graphite 
has the properties of a lubricant, as a piston ring or 
piston-rod packing, it needs no other lubricant to 
prevent wear and to reduce friction. Gas pumps that 
may condense hydrocarbon vapors at some parts of 
the cycle sometimes give trouble since the liquefied 
hydrocarbons wash out lubricating oils and greases. 
The problem can be solved by ring packing and 
rings that are themselves the lubricant. It is not 
expected that graphite will replace oils and greases 
as lubricants for pumps in general, but it is very 
useful in these specialized cases where oils and 
greases are constantly washed away by solvents. 

Carbon and graphite made porous somewhat like 
a rubber sponge finds application in the fabrication 
of fillers and diffusion apparatus. The pore size of 
this material can be controlled, giving a uniform 
and controlled size of bubble which is of advantage 
in treating a liquid with a gas. As a filter, it is 
usually used with a filler acid and bubbles the most 
corrosive solutions—for instance 25 percent sulfuric 
acid. 

Two other carbon and graphite products should 
be mentioned. They are anodes for cathodic protec- 
tion systems and graphite powders. They might be 
called structural materials or perhaps could be called 
consumable supplies. 

Cathodic protection of pipe lines is well known 
and established. We also find pipe lines and tank 
bottoms in the refineries sometimes cathodically pro- 
tected against corrosion and also sometimes the 
interior of tanks, condensers, and boilers. A direct 
current is applied to the structure to be protected, 
making it the cathode and a piece of carbon or 
graphite the anode. As long as a suitable potential 
is maintained, the corrosion all’ takes place at the 
anode. This can be renewed at small cost, if neces- 
sary, but the metal structure remains uncorroded. 
Because of differences in the electrochemical equiva- 
lent and the over voltage at a carbon electrode, it 
lasts many times as long as iron or other metals 
sometimes used. If chlorides are present, it is advan- 
tageous to use graphite as the anode material since 
it is more nearly permanent as an anode in the pres- 
ence of chlorine than any other known commercial 
substance. 

Graphite in powdered form is frequently mixed 
with grease to the extent of one or two percent to 
make a graphite grease. Both natural and artificial 
graphites are used. The artificial graphites can be 
practically free from ash, being made from graph- 
itized petroleum coke which has but little, if any, 
ash in it. Graphite seems to assist oil to cling to 
metal and is a valuable filler for grease. Less fine 
grades have been used by refineries as a paint con- 
stituent. While not a refinery application, it is inter- 
esting to note that graphite powder has been used 
as a constituent of special drilling needs in the field. 
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CORRECTION 


Due to errors in calculations in the article “Unit 
Costs of Compressed Air and Steam,” Refiner and 
Natural Gasoline Manufacturer, January, 1941, 
pages 50, 51 and 52, unfavorable comparisons 
were made to the disadvantages of compressed air 
power, The article is here reproduced as corrected 
by the author, J. R. Darnell. 

In this reproduction the first paragraph of the 
original manuscript has been omitted, corrections 
made as to cost of producing compressed air power 
and a corrected Table 1 substituted. 

Attention to the miscalculations came from many 
sources. In instances where Refiner and Natural 
Gasoline Manufacturer is indexed or filed by sub- 
jects, this article should be substituted for the one 








Unit Costs for Compressed 


Air and Steam 


To PRODUCE compressed air at 100 pounds gauge 
pressure at sea level requires, as an average, slightly 
over 0.2 brake horsepower per cubic foot of free air 
per minute in volumes equivalent to 1000 pounds per 
hour. The exact power requirement for a given vol- 
ume and pressure will, of course, vary with the size 
and type of compressor. One pound of free air at 70° 
F. occupies approximately 13-1/3 cubic feet, there- 
fore compressing this volume in one minute requires 
2.86 brake horsepower. If stated on the basis of 1000 
pounds per hour, it would require 47.8 brake horse- 
power or 35.6 kilowatts. At a power cost of % cent 
per kilowatt hour and neglecting motor efficiency it 
will cost 17.8 cents to produce 1000 pounds of com- 
pressed air per hour at 100 pounds pressure, exclu- 
sive of operating labor, water, maintenance and fixed 
charges. This item of cost is unavoidable and is due 
to the power consumed in the generation of heat as 
the air is compressed. 

Figure 1 is representative of the power require- 
ments of a single-stage reciprocating compressor for 
constant speeds at various pressures. One thousand 
pounds of air per hour is equivalent to 223 cubic 
feet per minute and the power required for this 
volume at 100 pounds pressure is 47.8 brake horse- 
power. This is equivalent to 0.215 brake horsepower 
per cubic feet per minute. 

There are many operations in industrial plants 
where compressed air is almost indispensable. Leaks 
in air lines and hose connections should be repaired 
without delay. Values in Table 1 show amounts of 
air wasted by various sizes of leaks. 

An easily remembered rule is that for a given 
pressure the flow varies directly as the square of the 
diameter of the opening. For example, the flow 
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through an opening one fourth-inch in diameter is 
four times as much as that through an opening one 
eighth-inch in diameter. 


Steam Costs 


Steam costs are variable and depend upon numer- 
ous factors. Considering a unit cost per 1000 pounds 
of steam, figures for various plants may range from 
25 to 50 cents, depending upon costs for fuel, water, 
labor, maintenance, and fixed charges. 

Normally the fuel cost is the largest item of steam 
cost, averaging from 75 to 80 percent of the total. 
Water treatment and pumping costs may vary from 
3 to 6 percent, operating labor will be about 7 to 8 
percent, maintenance from 3 to 6 percent, and fixed 
charges about 3 percent. 

If the feed water is not heated by waste heat, the 
fuel cost will increase and if the water is treated the 
cost for this operation will be higher and maintenance 
lower than where hard water is used. If the water is 
not treated, the increased maintenance cost probably 
will be much more than the cost of treating. 

Fuel cost, of course, depends upon the kind, equip- 
ment for firing and the resultant efficiency. Where 
coal is used the cost for this item, starting with the 
price f.o.b. mine, increases with freight and handling 
charges. For example, if 1%-inch screenings are to 
be used for chain grate stoker firing, the price at the 
mine may be $2.50 per ton, but when freight and 
handling charges are paid, the price for this fuel put 
into overhead bunkers may be $4.00 per ton. There 
also will be a power charge, either for steam or elec- 
tricity for driving the stoker. Ash handling charges 
must be added. 

If powdered coal firing is to be used, there will be 
power charges for pulverization and blowing the fuel 
into the furnace. If forced and induced draft fans are 
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used, there will be power charges for their operation, 
and where powdered coal firing is employed there 
may be appreciable maintenance charges for the in- 
duced draft fan due to the abrasive action of the ash 
in the flue gases. If some type of dust catcher is 
installed, either of the dry or wet type, there will be 
fixed and maintenance charges for this equipment. 
If a washer is used, it probably will be necessary 
to provide heated air to raise the temperature of the 
flue gases leaving the washer in order to prevent 
excessive corrosion of the induced draft fan, breech- 
ing and stack, if the latter is steel. 

Fuel-oil firing requires less investment and mainte- 
nance charges, but of course there will be pumping 
charges both from cars to storage tanks and from the 
tanks to the burners. If the oil is viscous at low tem- 
peratures, steam heating coils may be required in the 
storage tank, and this item of cost will need to be 
figured. There also will be steam costs for atomiza- 
tion if such type burners are used, and the slight loss 
in efficiency due to heat carried away by the steam 
should, perhaps, be considered. Mechanical burners 
will have a higher investment cost and higher pump- 
ing cost because of higher pressure required at the 
burner. 

With gas firing the cost of the burners will be 
higher and maintenance lower. 

Maintenance costs for brick-work generally in- 
crease with increased furnace temperatures, and one 
might expect a larger figure for this item with oil and 
gas firing, but the slagging action of the ash when 
firing coal, even at a lower average furnace tempera- 
ture, causes a spalling action which probably results 
in a higher maintenance cost for brick-work with 
coal firing than with oil and gas. Steam cost for op- 
erating the soot-blowers also must be figured. 

Direct operating labor, besides the wage rate, 
depends upon the ratio of operators to boilers and 
firing equipment. For example, a plant which has an 
output of only 50,000 pounds steam per hour, say 
from one boiler with another unit as a stand-by, will 
require at least one operator per shift. If oil or gas 
is used for firing and there is automatic regulation 
of fuel and water, this same operator can look after 
three or four boilers as well as one. Therefore, for 
the cost of one operator, the plant could generate 
150,000 to 200,000 pounds of steam as easily as 50,000 
pounds. There is always an optimum ratio of oper- 
ators to boilers, depending upon the kind of fuel and 
type of equipment. 

Fixed charges, as in any plant, are figured on 
depreciation of buildings and equipment, taxes on 
real estate, and insurance on equipment and em- 
ployes. 

Not all of the water pumped to the boilers is turned 
into steam, so that meter figures for water will not 
check with the steam flow meter, even though both 
steam and water meters are constantly checked for 
accuracy. All boilers must be blown down at least 
at stated intervals, and where water softeners are 
used it may be advisable to have continuous blow- 
down. 

Cost of steam in the mains leaving the boiler house 
does not represent the ultimate cost in plants where 
steam is used for process work and must be carried 
for long distances. Condensation losses, even with 
good insulation of the piping, will increase the cost 
at the points of use. Also there may be leaks in fit- 
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tings which, although apparently negligible at a given 
point, may amount to considerable in the aggregate. 
For example, using Napier’s formula, which is 
fairly accurate for rough calculations, even a leak the 
equivalent of a hole 1/32-inch in diameter, if found 
at several places in the plant, may amount to an ap- 
preciable figure over a yearly period. This formula is: 

W=PXAX 51.5 

where W = Pounds of steam per hour. 


P = Steam pressure, lb./sq. in. absolute. 
A = Area of the hole in sq. in. 


If the steam pressure in the line where the leak 
of a hole 1/32-inch in diameter will have an area of 
occurs is 150 pounds, a leak which is the equivalent 
.0007 square inch and 


W = 165 X .0007 &* 51.5 = 5.95 lb. per hour. 


If the plant operates 24 hours per day and 335 days 
per year, the steam loss at this one point will be: 


5.95 & 24 & 335 = 48,000 Ib. per year. 


A tour of the plant may disclose 15 or 20 such leaks 
which at a cost of 35 cents per thousand pounds, 
might amount to over $300.00 per year. If the man- 
agement would add half of that to the chief’s salary 
for persuading the maintenance crew to stop such 
leaks, everybody would be satisfied. 


TABLE 1 
Discharge of Air Through An Orifice 


In cubic feet of free air per minute at standard atmospheric 
pressure of 14.7 lbs. per sq. in. absolute at 70° F. 
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Table is based on 100% coefficient of flow. For well rounded en- 
trance multiply values by 0.97. For sharp edged orifices a multiplier 
of 0.65 may be used for approximate results. 


Values for pressures above 15 lbs. gauge calculated by approximate 
formula proposed by S. A. Moss. 
acP; Where: 
a —_— W =} discharge in lbs. per sec. 
W = 5303 YT a = area of orifice in sq. in. 
Cc Coefficient of flow 
P; Upstream total pressure in lbs. per sq. in. absolute 
T;: = Upstream temperature in °F. abs. 

Values used in calculating above table were; C= 1.0, Pi = gauge 
pressure + 14.7 lbs./sq. in. Ti = 530° F. abs. 

Weights (W) were converted to volumes using density factor of 
0.07494 lbs./eu. ft. This is correct for dry air at 14.7 lbs, per sq. ‘1. 
absolute pressure and 70° F. 

Formula cannot be used where P; is less than two times the baro- 
metric pressure, 

(From “Compressed Air Data,’”’ Ingersoll-Rand Company.) 
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R ECYCLING at Cotton Valley is the outgrowth 
of an agreement between operators and royalty own- 
ers. The agreement in turn was incorporated in an 
order of the Louisiana Department of Conservation. 
Thus the sands below the base of the Travis Peak 
formation were unitized for production. The plant 
serves for maintaining pressure and for recovering 
condensible liquids from the D and Bodcaw sands. 
Other sands which may become productive within 
the formations included in the agreement also will 
be operated under unitization. 

For operating purposes the deeper sands have 
ceased to have production by leases or ownership. 
This has come under the management of the Cotton 
Valley Operators’ Committee, which built and 
operates the plant. 

Participation in the agreement is on an acreage 
basis. The owner of a lease shares in expense and 
profit in whatever ratio his acreage total bears to the 
area under the agreement. Cost of the plant was pro- 
rated on this basis. Likewise royalty owners will 
share in return in whatever ratio their surface hold- 
ings bear to the total surface within the unit. 

Thus the total content of two distillate-bearing 
sands became available for recovery through one 
plant and under a common operation. Output is taken 
from wells as dictated by engineering studies rather 
than by lease lines. After recovery of liquids the 
gas is put back in the two formations in wells that 
offer the most advantageous means of maintaining 
pressure. 

Content of the deeper sands at Cotton Valley is 
within the retrograde range, wherein all hydrocar- 
bons are in the vapor stage. Condensation, therefore, 
takes place upon reduction of pressure. Conventional 
production methods whereby wells are flowed into 
separators, which prevailed in the field from 1937 
until 1941, results in condensation within the reser- 
voir, since withdrawal of gas brings consequent 
reduction of pressure within the reservoir. 

Original liquid content of the two sands was 
estimated at 47,000,000 barrels of distillate. The 
period during which wells were produced without 
maintenance of pressure is calculated to have result- 
ed in 14,000,000 barrels of this total being lost, since 
pressure maintenance is not calculated to restore 
the original reservoir pressure. 

One other sand is known to hold content similar 
to the two now under development. Additional sands 
are considered likely sources of similar hydrocarbon 
content. In addition to distillate-bearing gas from 
the two deep sands, the recycling plant takes casing- 
head gas from the series of rim wells, which are 
classed as oil producers and not included in the unit 
agreement. This gas is part of the daily sales for 
commercial use. 

Unitization of the field was adopted after thorough 
engineering studies as well as an experiment in intro- 
ducing dry gas into the Bodcaw, the most prolific 
of the two distillate sands. An experimental plant 
of one engine-compressor unit was set up at the site 
of the present plant. It was operated over a period 
and injected 18,000,000 cubic feet of gas daily. 
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Surface pressure of the one injection well rose from 
2735 to 3000 pounds during the month while 350,000,- 
000 cubic feet of gas was injected at around 3100 
pounds. 

After adoption of the agreement the experimental 
plant was operated until its equipment was put into 
the larger compressor station. 

Construction of the plant and, its attendant gather- 
ing and input systems was started in October, 1940, 
after the order of the Louisiana Department of Con- 
servation became effective July 1. The project was 
dedicated by official ceremonies July 10, 1941, al- 
though it had been on stream for part of its capacity 
since April. 

The venture is classed as the first instance of 
unitizing a complete reservoir for the purpose of 
recycling. It also was the first such venture to have 
its agreement approved by a state conservation 
department. 

Holders of the greater part of the acreage under 
agreement are Fohs Oil Company, Gulf Refining 
Company, Hunt Oil Company, Jabco, Inc., Long- 
wood Oil Company, Magnolia Petroleum Company, 
Midstates Oil Corporation, North American Oil Con- 
solidated, Ohio Oil Company, Oliphant Oil Corpora- 
tion; W. G. Ray Drilling Company, Root Petroleum 
Company, Standard Oil Company of Louisiana, 
Stanolind Oil & Gas Company, Superior Oil Com- 
pany, Union Producing Company and Woodley Pe- 
troleum Company. In addition several individuals 
hold interests and signed the agreement. 

The agreement set up a form of management 
under the Cotton Valley Operators’ Committee, 
whose membership is: W. W. Fleming, Ohio Oil 
Company, chairman; J. R. Parten, Woodley Petro- 
leum Company; C. N. Black, Magnolia Petroleum 
Company; W. F. Dalton, Hunt Oil Company; E. V. 
Whitwell, Oliphant Oil Corporation; T. W. Johnson, 
Union Producing Company; Arthur G. Levy, Fohs 
Oil Company; Roy Davis, North American Oil Con- 
solidated ; Frank Pickrell, Stanolind Oil & Gas Com- 
pany; H. Cannon, Root Petroleum Company; J. B. 
Atkins, Jabco, Inc.; J. P. D’Artois, secretary and 
representing individual interests of G. H. Vaughn, 
M. H. Marr, Sidney G. Myers and Mrs. Nellie G. 
Myers; A. J. Lanier, representing interests of Dr. 
L. B. Rougon and Mrs. Annie Laurie Rougon; 
W. A. Delaney, representing his own interests; and 
S. P. Weaver, Welori Lumber Company. 

An advisory sub-committee was set up as follows: 
J. J. Frommer, Ohio Oil Company, chairman; W. F. 
Dalton, Hunt Oil Company; Hawood Davenport, 
Woodley Petroleum Company; Ray Davis, North 
American Oil Consolidated; J. R. Butler, general 
manager of the recycling project; and John G. Hufi- 
man, field engineer. 

Construction of the plant and gathering system 
as well as operation of the project has the following 
department heads: J. R. Butler, general manager; 
R. E. Perry, plant superintendent; H. B. Johnson, 
field superintendent; M. L. Mayfield, petroleum 
engineer. 
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Reboiler temperatures as well as preheating for charge stocks to the fractionating 
equipment are maintained by circulating lean oil through the larger direct-fired 
tubular furnace pictured at top.- There are two circuits in this service with the 
temperature of the intermediate circuit controlled by by-passing. Variation in heat 
requirements for the fractionating processes necessitates the two temperature cir- 
cuits, The lean- and rich-oil circuits are held in equilibrium by connecting the 
lean-oil surge tank into the base of the still and rectifier with two lines. The 
circulating oil heater takes charge from the surge tank. 
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The engine-jacket-water 
system has a surge tank, 
four coolers (below) 
and piping to the units. 
Two units in the water 
pump room take suc- 
tion from the surge 
tank, pump the supply 
through the_ coolers, 
then to the engines and 
back to the surge tank. 
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Largest of 10 BRADEN Buildings in Cotton Valley Recycling Project, Cotton Valley, La. Houses 


WORLD'S LARGEST RECYCLING PLANT | 


7,200 H.P. battery of compressors 


HOUSED IN BRADEN BUILDINGS 


The Cotton Valley Operators’ Committee recycling plant, at Cotton 
Valley, Louisiana, is greater than any previous plant of its kind, 
incorporating an entire field in its pressure maintenance program. 
ltis designed to pass 150,000,000 cubic feet of gas daily. A total of 
7,200 H.P. is installed to compress gas for injection. (See BRADEN 
Building above, which houses battery of compressors.) In its volume 
of output, it dwarfs all other plants, for the high yield of condensate 
from Cotton Valley gas will facilitate an estimated daily production 
: 10,000 barrels of stabilized condensate and about 2,500 barrels of 
utanes, 


BRADEN Buildings, 10 in all, were selected by the Cotton Valley 
Operators’ Committee to house this world’s largest recycling plant. 
BRADEN Buildings are always the choice when operators want the 
following features: 
Durability 
Speed of Erection 
Standardized Parts 


Low Ultimate Cost 
Toyaredepeetarg 
High Salvage Value 


BRADEN’S Engineering Department is ready to submit Sketches, 
ter: and estimates without cost or obligation to you. Get in touch 
with: : 
BRADEN STEEL CORPORATION 
1007 E. Admiral Blvd., Tulsa, Okla. 
R. W. (Bob) Regers, 229 Shell Bldg 


Telephone Preston 5141 
/ = mem tig P per twee = 
| —S> 
fay 
- \ 
\ = 


ea . 7 
Sulf Céast Representative: Houston. Texas 
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Application of the most advanced recyclinc methods 
| 


will result in a 40% increased recoverable conden- 


sate—recovery of butanes—improved gas conserva 





tion—and added oil recovery from the field’s rim, ° | 
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operators and royalty owners alike. 








Ten of the 12 compressor units in pressure maintenance take suction from the 
final scrubber off the high pressure absorbers at 1500 pounds and raise it to around 
2900 nounds for return to the reservoir. The other two units are in recompressor 
service and take gas from the scrubber off the high-pressure reabsorber, 350 
pounds, and build this to 1500 pounds after which it becomes part of the feed 
to the other 10 units. Currently 130,000,000 cubic feet of dry gas is being returned 
daily to the two producing sands. Compressors are 600-horsepower, angle-type 
units. The units are identical with the exception that those in high compression 
service have forged steel and the two recompressors, cast steel compresscr cylinders. 
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Hor the petroleum industry, 
probably the most auspicious straw 
in the prevailing erratic and un- 
certain winds is the relatively high 
appraisal being placed by the stock 
market on oil company securities. 

While some men of the industry 
lately have become depressed by 
the increasing difficulties and un- 
certainties imposed by the war 
and the defense program, there has 
been manifested in the stock mar- 
ket, by those who attempt to see 
into the future, the opinion that 
oil companies are destined to fare 
comparatively well in the troubled 
months and years ahead. 

Among the many different 
classes of securities available, in- 
vestors and traders in recent weeks 
have shown pronounced interest in 
the oils, and stocks of the oil com- 
panies now are generally at their 
highest levels of the year, some 
being around the 1940 highs. 

The current performance of the 
oil shares reflects not only the 
present strong statistical position 
of the industry, with oil inventories 
moderate in relation to prevailing 
demand, but also the assumption 
that operations will continue profit- 
able indefinitely into the future, 
despite the difficulties that may be 
experienced because of the war. 

Presumably, those who are put- 
ting money into the oil business 
are assuming that transportation 
difficulties, which constitute the 
most serious problem posed by the 
war, will be only temporary and 
of minor significance in the long 
run. Presumably, the investors feel 
that the industry without too much 
delay will manage to transport, as 
well as to produce and refine, all 
or practically all the oil for which 
there is a market—and the market 
demand obviously will continue to 
expand beyond proportions hither- 
to reached. 


ven from the shorter viewpoint, 


Favorable Outlook Indicated 
For Oil Industry 


L. J. LOGAN 


there is indicated the opinion that 
better prices may go a long way to- 
ward compensating for any losses 
in volume of business by compa- 
nies serving the Eastern states, in 
consequence of relinquishing tank- 
ers for British use. 

In this connection, it is recog- 








nized that the best earnings since 
1937 already are virtually assured 
for the industry as a whole, de- 
spite the uncertainties of the final 
quarter. Profits were comparative- 
ly good in the first half of this 
year, some companies having 
earned enough in that period to 


Petroleum Demand Up 6 Percent Despite Small Exports 


Figures indicate barrels, and are from ‘Bureau of Mines 























MAY FIRST 5 MONTHS 
Percent Percent 
1940 1941 Change 1940 1941 Change 
SUMMARY— 
Total Demand.......... 121,190,000 | 131,414,000 | + 8.4 592,314,000 625,708,000 | + 5.6 
oe | ees 3,909,000 4,239,000 | + 8.4 3,897,000 4,144,000 | + 6.3 
xports: 

Crude Petroleum........ 4,886,000 4,339,000 | — 11.2 20,723,000 11,859,000 | — 42.8 

Refined products........ 7,541,000 6,391,000 | — 15.2 35,200,000 27,426,000 | — 22.1 
Total erperts:.... 0... 12,427,000 10,730,000 | — 13.7 55,923,000 39,285,000 | — 29.8 

Domestic Demand: 

Total domestic demand. .| 108,763,000 | 120,684,000 | + 10.9 536,391,000 586,423,000 | + 9.3 
Daily average........ 3,508,000 3,893,000 | + 10.9 3,529,009 3,884,000 | + 10.1 

TOTAL DEMAND FOR 
PRODUCTS: 

Motor Fuel: 

LO Se pee: 52,946,000 59,107,000 | + 11.6 223,163,000 250,372,000 | + 12.2 

OS GREE OE 1,992,000 2,214,000*| + 11.1 10,509,000 9,956,000 | — 5.3 
clr a 54's cusilaca' a 54,938,000 61,321,000 | + 11.6 233,672,000 260,328,000 | + 11.4 

Aviation Gasoline: 

oS ER ee 362,000 647,000 | + 787 2,391,000 3,052,000 | + 27.6 

I ia ints’ w0-s'm ree 487,000 373,000t| — 23.4 1,690,000 1,728,000 | + 2.2 
MSE igi be 4 kg ada 849,000 1,020,000 | + 201 4,081,000 4,780,000 | + 17.1 

Kerosene: 

cS ee rer 5,297,000 4,501,000 | — 15.0 31,096,000 31,124,000 | + 9.0 

ERS rae eee 386,000 174,000 | — 54.9 1,959,000 693,000 | — 64.6 
WE iaria ich 5.08 5,683,000 4,675,000 | — 17.7 33,055,000 31,817,000 | — 3.7 

Gas & Oil — ~via 
uels: 

pe ar 9,738,000 11,159,000t] + 14.6 77,859,000 82,264,000 | + 5.7 

a ee 2,130,000 1,460,000§| — 31.4 9,197,000 5,839,000 | — 36.5 
SRS hae 11,868,000 12,619,000 | + 6.3 87,056,000 88,103,000 | + 1.2 

Residual Fuel Oils: 

SS rere 26,338,000 30,372,000¢) + 15.3 144,009,000 158,814,000 | + 10.3 
ESAT Be eS 1,379,000 1,001,000x} — 27.4 5,751,000 5,562,000 | — 3.3 
MARR Sa Rerey yrs 27,717,000 31,373,000 | + 13.2 149,760,000 164,376,000 | + 98 

Lubricants: 

0 Serre 2,063,000 2,732,000 | + 32.4 9,660,000 11,872,000 | + 22.9 

Sa ees ie 1,173,000 1,118,000 | — 4.7 5,684,000 3,874,000 | — 31.8 
<A Owes 3,236,000 3,850,000 | + 18.9 15,344,000 15,746,000 | + 2.6 

Wax (thousands of pounds): 

Domestic: ... 2.2... 00% 24,103 40,497 | + 68.0 125,198 195,920 | + 56.5 

Nc cen ca cate 22,404 14,543 | — 35.1 116,611 64,421 | — 44.8 
| SR eae 46,507 55,040 | + 18.3 241,809 260,341 | + 7.6 

Coke (short tons): 

pS Sra 111,400 119,500 | + 7.3 567,500 634,300 | + 11.8 

IN ido evens ch ey 23.000 35,500 | + 54.3 86,300 89,300 | + 3.5 
, OS SR Sareea ee 134,400 155,000 | + 25.3 653,800 723,600 | + 10.7 

Asphalt (short tons): 

TROND s 5.0 650.580 cha 466,000 547,500 | + 17.5 1,315,000 1,649,300 | + 25.4 

Sees 30,800 25.700 | — 16.5 122,500 103,500 | — 15.5 
MINING Sig 66:60 rw Sea 496,800 573,200 | + 15.4 1,437,500 1,752,800 | + 21.9 

Road Oil: 
Domestic demand....... 611,000 770,000 | + 26.0 1,112,000 1,217,000 | + 9.4 
a 139,000 19,000 20 
SE? i. . sss coos 9, 419, +201.4 693,000 1,397,000 101, 
ee eee eee 117,000 52,000 | — 55.5 579,000 257,000 = $5.6 
p | RR RR ote 256,000 471,000 | + &3.9 1,272,000 1,654,000 | + 30.0 














* Includes 1,000 barrels benzol and 619,000 barrels exported from bond. 
t Includes 720,000 barrels Diesel bunker oil. 
? Includes 1,947,000 barrels bunker fuel oil. 


anti-knock compound. 
from bond. 
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t Includes 6,000 barrel 
§ lectates 300,000 barrels exported 


X Includes 20,000 barrels exported from bond 


105 






end 
ELLIOTT- LAGONDA 
TUBE CLEANERS 


Ready for any tube cleaning job in the plant, the stock 
room in Shell's Wood River Refinery contains a complete 
outfit of Elliott-Lagonda cleaners—motors, heads and acces- 
sories. Sizes range from ¥2 |.D. tubes to 912 I.D. tubes. Down 
time on tubes is kept low at Wood River. 
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Stock room shelves are filled with 


ELLIOTT-LAGONDA CLEANERS 


The special problems of refinery tube cleaning are interestingly covered 
in the bulletin “Tube Cleaners for Oil Refineries.” Write for a copy. 


ELLIOTT 


Lagondoa-Liberty Tube Cleaner Dept. 
SPRINGFIELD, OHIO 
DISTRICT OFFICES iN 
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dependable 


ELLIOTT 
STEAM TURBINES 


Refinery engineers have a fine regard for 
Elliott turbines, as expressed substantially 
with orders. In Shell's Wood River plant, for 
instance, you see these sturdy performers 
around everywhere, driving various vital 


pumps. 


You see them in literally hundreds of other 
refineries, too, evidencing a popularity 
which can have only one basis— outstanding 
dependability in service. If this is what you 
want in a turbine, check over the facts 
as presented in the Turbine Bulletin—on 
request. 


COMPANY 


Steam Turbine Dept. 
JEANNETTE, PA. 
PRINCIPAL CITIES 4-64 
| ee 
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Days’ Supply of Principal Refined Products in Storage 


In relation to prevailing consumption, stocks of gasoline and lubricants are 
about the same as in 1937; those of heavy fuel oil are exceptionally low; and 


inventories of kerosene and light fuel oil are moderate. 
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cover established dividends for the 
whole year; and results continue 
favorable in the third quarter, with 
prospects that the period will be 
virtually over before the threat- 
ened difficulties in supplying the 
East Coast actually are encoun- 
tered. 

In the fourth quarter, the scar- 
city of supplies of petroleum prod- 
ucts on the Atlantic seaboard ad- 
mittedly will become a reality, and 
the acuteness of the shortage will 
be in proportion to the additional 
diversion of tankers to British 
service, over and above the original 
transfer of 50 ships. (There had 
been hopes that the threatened 
shortage might actually be rela- 
tively insignificant, because of the 
compensating moves that were 
made following the original diver- 
sion of boats; but shortage obvi- 
ously cannot be avoided under the 
reported new plans to divert 50 to 
100 more tankers.) 

Similarly, it appears evident that 
the oil companies will be unable to 
meet all the demand for petroleum 
products on the East Coast in the 
first quarter of 1942, as transporta- 
tion facilities cannot be sufficiently 
expanded, through construction of 
new tankers, pipe lines and barges, 
until after the beginning of spring. 

Borne in mind, however, is the 
fact that all of the oil companies 
will not be affected materially or 
directly by the East Coast situa- 
tion. Concerns operating in the 
Mid-Continent and Middle West 
should be able to carry on their 
operations on a normal basis, and 
those in the Southwest will be af- 
fected only insofar as their busi- 
ness depends on Eastern markets. 
On the Pacific Coast, some busi- 
ness will be lost through discon- 
tinuance of Pacific-Atlantic ship- 
ments, but the primary concern is 
over the prospective loss of the 
Japanese market, which has been 
absorbing a tenth of California oils. 

Aside from the above discussed 
considerations of immediate sig- 
nificance, buyers of oil company 
securities doubtless have been will- 


-ing to pay increasing prices for 


them in the belief that they con- 
stitute good hedges against infla- 
tion, which is gradually but surely 
developing despite the preliminary 
efforts of the government to hold 
prices down. 

In a period of important infla- 
tion, funds invested in stocks of 
oil companies, particularly those 
with substantial crude reserves un- 
der ground, should fare relatively 








When tubing replacement costs begin to grow 
fat—when they start to consume money which 
should nourish and strengthen profits—it’s 


time to start this proved reducing treatment. 


And the treatment is a simple one. You merely 
apply Republic ELECTRUNITE Stainless Steel 
Tubing to your condensers, evaporators, heat 


exchangers and other tubular equipment, 


This tubing is made of Republic ENDURO* 
Stainless Steel—the corrosion-resisting, 
easy-to-clean, product-protecting and life- 
lengthening metal which is reducing 
bulging “bay windows” of equip- 
ment maintenance and manufactur- 
ing costs to trim, money-saving 
waistlines for all classes of industry. 


*heg. U. S. Pat. Off. 


Now these same advantages are available in 
ELECTRUNITE Tubing—made by and possess- 
ing all the features of tubing fabricated by 


electric resistance welding. 


Republic ELECTRUNITE Stainless Steel Tub- 
ing is consistently uniform in diameter, wall 
thickness, concentricity, ductility and fine 
scale-free surface—and the weld area is as 
strong and resistant to corrosion as the base 


metal from which the tube is formed. 


It is made in popular analyses, in sizes from % 
to 3-inch O.D.,and in various gauges. 
Let us tell you more about how it can 
help you reduce replacement costs. 
Steel and Tubes Division, Republic 
Steel Corporation, Cleveland, Ohio. 





youll ELECTRUNITE 


ELECTRIC RESISTANCE WELDED STAINLESS STEEL TUBING 


Also Boiler Tubes «++ Condenser and Heat Exchanger Tubes «++ Mechanical Tubing 





well. If prices in general should go 
sharply higher, the market value 
of oil company properties and of 
oil held in reserve would similarly 
increase, and the capital tied up in 
ownership of those holdings would 
be relatively well protected. 


Oil Demand Running High 

In view of the uncertainties and 
the lately adopted governmental 
secrecy regarding further transfers 
of tankers to British service, no 
accurate forecast of demand for 
petroleum products in the closing 
months of this year is possible; 
although it is indicated that there 
will not be any material restriction 
of consumption on the East Coast 
in any event until after Labor Day. 

In its forecast for August, the 
United States Bureau of Mines 
estimated that the domestic de- 
mand for motor fuel during the 
month would be 13 percent above 
the “rather low” actual demand in 
August of 1940, and that exports 
would amount to 2,200,000 barrels, 
compared with shipments of 2,087,- 
000 barrels in August of last year. 
The bureau stated that loss of Gulf 
Coast markets through curtailment 


CRUDE OIL 


S. Exports of Crude Petroleum and Refined Products 
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in East Coast consumption might 
be offset to considerable extent in 
August, provided no further-tanker 
withdrawals occurred, by stepping 




























This Dew-Point Testing 
Equipment is in use in the ul 
Cotton Valley Operations ‘ 
Committee's Recycling Plant. 











BUREAU OF MINES 
TYPE 


DEW-POINT 


TESTER 


Tests Moisture 
Content of High 
Pressure Gas— 


IN RECYCLING PLANTS 
REFINERIES & NATURAL 
GAS PIPE LINES 
With this dew-point tester 
it is possible to determine 
the dew point of gases 
under conditions of pres- 
sure as they are found to 
exist, and dew points can 
be accurately determined 
with safety at high 

pressures. 


For Full Description of new Gas Testing Instruments 
and Laboratory Apparatus, write for Catalogue 26-A 


THE REFINERY SUPPLY CO., Inc. 


Manufacturers, Jobbers, and Importers 
SCIENTIFIC LABORATORY AND POWER PLANT EQUIPMENT 


621 E. 4th Street 
Tulsa, Oklahoma—4-8144 
L. D. 581 


1203 Capitol Avenue 
Houston, Texas—Fairfax 5814 
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Changes from Year Ago in Stocks 
of Crude and Refined Oils in the 
United States 


(Figures Indicate Barrels) 


LATEST WEEKLY DATA 


(Sources: Crude stock, Bureau of Mines: all 
other figures American Petroleum Institute.) 
































| July 27, July 26, Percent 
STOCKS OF: 1940 1941 Change 
FRE R re 89,937,000 | 86,945,000 | — 3.3 
Gas Oil & Distillate...| 38,284,000 | 40,197,000 | + 4.9 
Residual Fuel Oil.....| 105,894,000 | 93,855,000 | —11.3 
Crude Oil. ..........|*261,596,000 | [254,048,000 | — 2.9 
LATEST MONTHLY DATA 
(Source: Bureau of Mines.) 
Stocks at End of May 
Percent 
ITEM 1940 1941 Change 
SUMMARY— 
Crude Petroleum: 
Refinable in U.S... .| 261,839,000 | 262,111,000 | + 0.1 
Heavy in California.| 13,265,000 11,241,000 | —15.3 
Natural Gasoline. ... . 514,000 5,856,000 | —10.1 
Refined Products. ... . 282,176,000 | 276,415,000 | — 2.0 
Total, all Oils... .| 563,794,000 | 555,623,000 | — 1.4 
Days’ Supply: 
May basis....... 144,000 131,000 | — 9.0 
5 Months basis... . 145,000 134,000 | — 7.6 
PRODUCTS— 
Gasoline: 
Finished........... 93,474,000 | 85,562,000 | — 85 
Unfinished......... 7,385,000 7,406,000 | + 03 
-  " ae 100,859,000 92,968,000 | — 7.8 
Aviation Gasoline.. 5,514,000 7,636,000 38.5 
Kerosene............ 5,309,000 8,421,000 | +58.6 
Gas Oil & Distillate 
SRS ae 23,112,000 | 27,353,000 | +18.3 
Residual Fuel Oils....| 84,210,000 | 75,906,000 | — 9.9 
Lubricants........... 8,170,000 7,835,000 | — 4.1 
Wax (thousands of 
eS re 103,289 118,456 | +14.7 
Coke (short tons)... . . 681,000 385,000 | —43.5 
Asphalt (short tons). . 759,000 964,000 | +270 
SS eae 1,360,000 1,123,000 | —17.4 
Miscellaneous. ...... . 405,000 378,000 | — 6.( 
Other Unfinished Oils.| 40,070,000 | 41,992,000 | + 4.5 
i = 











* Stocks July 20, 1940. 
t Stocks July 19, 1941. 
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TUBING for the backbone of our 
increasing air force. Tubing for equip- 


ment to keep those planes supplied with 
fuel. 


In national defense, recognition 
is given to the need for OHIO 
QUALITY Seamless Steel Tubing 
for such vital equipment as Con- 
densers and Heat Exchangers for 
the oil industry and many other 
mechanical applications. 


OHIO Seamless Steel Tubing 
contributes safety factors and the 
endurance required for sustained 
production in those projects essen- 
tial to our National Defense effort. 






SEAMLESS TUBE 
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up deliveries of remaining tankers 
in service, the shift of tankers from 
the California-Atlantic service to 
the Gulf-East Coast route, in- 
creased overland shipments, and 
participation in larger exports and 
increasing naval requirements. 

In the first five months of this 
year, total demand for petroleum 
was 33,000,000 barrels larger than 
in the corresponding months of 
last year, an increase of 6.3 per- 
cent on a daily average basis. Do- 
mestic demand was up 50,000,000 
barrels, or 10 percent, in totaling 
586,423,000 barrels. But exports 


Petroleum Exports Currently Close to Year Ago 























MAY FIRST 5 MONTHS 
Percent Percent 
ITEM 1940 1941 Change 1940 1941 Change 
MIS ci « Dalian pecus’e'ed 4,886,000 4,339,000 | — 11.2 | 20,723,000 | 11,859,000 | — 42.8 
Products: 
OS Peres 1,992,000 2,214,000*| + 11.14] 10,509,000 9,956,000 |— 5.3 
Aviation Gasoline......... 487,000 373,000t} — 23.4 1,690,000 1,728,000 | + 2.2 
I asi Sata el wig: da! sik 386,000 174,000 | — 549 1,959,000 693,000 | — 64.6 
Gas Oil and Distillate. .... 2,130,000 1,460,000t} — 31.5 9,197,000 5,839,000 | — 36.5 
Residual Fuel Oil......... 1,379,000 1,001,000§| — 27.4 5,751,000 5,562,000 | — + 3.3 
EO, Sic gaan 010% 0/0 « 1,173,000 1,118,000 |— 4.7 5,684,000 3,874,000 | — 31.8 
Wax (thousands of pounds) 22,404 14,543 | — 365.1 116,611 64,421 |— 448 
Coke (short tons)......... 23,000 35,500 | + 54.3 86,300 89,300 |— 3.5 
Asphalt (short tons)....... 30,800 25,700 | — 16.6 122,500 103,500 | — 15.5 
Miscellaneous Oils. ....... 117,000 52,000 | — 55.6 579,000 257,000 | — 55.6 
2 Total, Refined Products.... 7,541,000 6,391,000 | — 15.2 | 35,200,000 | 27,426,000 | — 22.1 
Total Crude and Products| 12,427,000 | 10,730,000 | — 13.7 | 55,923,000 | 39,285,000 | — 29.8 


























» ion EADING petroleum engineers 
everywhere know that high quality 
DANIEL equipment “Will where 


others won’t.’’ 


Daniel Piston-Type Check Valves 


+. + are giving extremely satisfac- 
tory service performance wherever 
used and are particularly recom- 
mended for compressor discharge 
service. So don’t take our word 
alone for dependability of DANIEL 
equipment—ask the men who use 
it! ... they are our best salesmen. 
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ages 


IN COTTON VALLEY AND OTHER OIL FIELDS 


QUALITY EQUIPMENT 
DEPENDABLE SERVICE 


Lhe dot Done! 





DANIEL ORIFICE FITTINGS 


. +. are particularly efficient for use 
with any make of differential record- 
er or indicator. Their rugged con- 
struction makes it possible for them 
to easily withstand their rated pres- 
sures with a reserve of strength to 
resist sudden strains and stresses. 
Demand DANIEL fittings for de- 
pendability, long-life and economy! 


PLUS 








DANIEL ORIFICE FITTING CO. 


AGENTS 


108 Portwood St. 
HOUSTON, TEXAS 


IN PRINCIPAL 
OIL FIELDS 


3352 Union Pacific Ave. 
LOS ANGELES, CALIF. 
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* Includes 1,000 barrels benzol and 619,000 
barrels exported from _ bond. tIncludes 
6,000 barrels anti-knock compound. tIn- 
cludes 300,000 barrels exported from bond. 
§ Includes 20,000 barrels exported from bond. 
~ Not the sum of the above figures, some of 
which do not indicate barrels. 


were down 17,000,000 barrels, or 
30 percent, to a total of 39,285,000 
barrels, with shipments of crude 
off 9,000,000 barrels (43 percent) 
and those of refined products down 
8,000,000 barrels (22 percent). 


Total demand for gasoline was 
up 11.4 percent for the first five 
months of this year, as a 12.2 per- 
cent increase in domestic use was 
offset only by a decrease of about 
500,000 barrels (5 percent) in ex- 
ports. 


Figures on domestic and export 
demand for other major refined 
products appear in an accompany- 
ing table. 

Stocks of crude oil remain mod- 
erate, and inventories of the major 
products are light, in relation to 
prevailing demand, as indicated in 
charts presented herewith. 


On the Job Is 
Safest Place 


So far as fatal accidents are concerned 
the safest place for a workman in the 
petroleum industry is on the job. This 
is evident from the 1940 record of the 
industry as compiled by the Department 
of Accident Prevention, American Pe- 
troleum Institute, for 1940. 

Fatalities were also twice as numer- 
ous for these workers while off duty 
as when at work. 

The 1940 fatal injury record for the 
industry was the lowest since the re- 
port has been compiled, since 327,112 
workers had but 101 fatal accidents, a 
rate of 30.9 per 100,000. The rate per 
100,000 employes for those reporting 
both industrial and off- duty fatalities 
was 28.3 while on duty, compared with 
48.3 while off duty. 

Causes of fatal accidents for the year 
were: fires and, explosions, 36 percent; 
motor vehicle. operation, 17 percent; 
asphyxiation, 5 percent; electrical con- 
tacts, 4 percent; miscellaneous, such as 
falls, falling objects and drowning, 38 
percent. 
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Causes and Prevention of Fires and 


Explosions in the Petroleum Industry! 


Fr IS estimated that 10,000 lives were 
lost and $285,000,000 worth of property 
was destroyed by fire in 1937. Of the 
103 fatalities in the petroleum industry 
in 1938, 36 resulted from fires and ex- 
plosions.’ 


Everyone can help to prevent the 
tremendous losses, both in life and 
property, caused annually by fires and 
explosions. Forest fires occur every 


year, in which the tremendously intense 
heat wave ahead of the flame turns 
beautiful green trees into blazing 
torches like so much gasoline vapor 
and jumps over the tops of trees to 
start fires behind the fire fighters; 
prairie-grass fires occur, and a farmer 
in the path of the fire must plow a 
furrow around his home and outbuild- 
ing before the flame reaches them; and 
frequently automobiles are burned up 
in filling stations. Persons who have 
witnessed such sights know better than 
to throw a lighted match, cigarette, 
cigar, or hot coal from a pipe out of 
an automobile or to discard a fire or 
flame of any type in the forest, in the 
country, or in the city. 

“No smoking” signs and requests to 
extinguish camp fires and burning or 
smoldering substances are not posted 
to reform people but to protect them 
and their property; probably no injury, 
fatal or otherwise, causes more agony 
that burns. 

Gas, gasoline, and electricity are faith- 
ful servants that are ever ready to serve 
man with absolute safety as long as 
they are handled intelligently, BUT they 
are some of man’s most destructive 
enemies if. not handled according to 
certain simple rules some of which are 
outlined in this paper. 
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Some dictionaries give aS many as 
14 definitions for the word “fire”; how- 
ever, Webster’s definition of fire as “the 
principle of combustion as manifested 
in light, especially flame, and in heating, 
destroying, and altering effects” is fair- 
ly satisfactory. 


Conditions Essential to Fire 


It is obvious that to have a fire there 
must be some form of combustible mat- 
ter to burn as fuel.* This requirement 
for a fire (restricting the discussion to 
fuels) may be represented by a hori- 
zontal line with the word “fuel” be- 
neath the line. 


Fuel 


It is well-known that the petroleum 
industry originated in the production 
of kerosene. Many persons have seen 
kerosene used in lamps to give light 
and in stoves to give heat, yet when 
kerosene is poured into a pan to a depth 
of about % inch and a burning match 
held directly above the kerosene, it does 
not ignite. When the burning match is 
plunged into the kerosene the match 
flame is extinguished, hence kerosene 
as a liquid does not burn. 

If the same procedure is followed with 
a lighter product, such as a well-known 
solvent (commonly used as a cleaning 
fluid), which according to the laws of 
Texas must have a flash point of at 
least 110° F., the result is the same. 

A wick saturated with kerosene bursts 
into flame when a match is applied to 
it. If part of a calling card is passed 
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through a flame it does not fire im- 
mediately, but if it is dipped into the 
kerosene, the excess fluid shaken off, 
and the dampened end held close to the 
flame of a Bunsen burner, it fires im- 
mediately. When the burning card is 
dipped into kerosene the flame is ex- 
tinguished, and examination of the card 
shows that it is not even charred, yet 
a fuel must have been present because 
a fire occurred. This behavior can be 
explained by assuming that when the 
moistened card is held near the flame 
the fine film of liquid is heated to a 
high enough temperature to turn a small 
part of it into vapor and it bursts into 
flame. That this is true is deduced 
from the fact that the card was not 
charred and the liquid itself did not 
burn. 

If this assumption is true, the solvent 
in the pan may be heated to 110° to 115° 
F.—about the temperature of water for 
washing or shaving—and it will give off 
a vapor that will ignite when a lighted 
match is held to the edge of the pan. 
(Note: In performing this experiment 
it is necessary to take care that the 
vapors are not ignited by the flame 
when heating the solvent.) It thus ap- 
pears that liquids and solids do not burn 
until certain conditions are fulfilled. 

When wood is shaved (with a pocket 
knife or other instrument) and the shav- 
ings are held in a flame they will ignite. 
Wood contains alcohol, turpentine, and 
other volatile materials, which when 
heated turn to a vapor; hence, in a finely 
divided state, wood is ignited readily 
when in contact with sufficient heat. 
This is true of other solid or liquid ma- 
terials composed entirely or partly of 
inflammable substances. 

Many oils and other fluids emit in- 
flammable vapor at ordinary tempera- 
tures; these include gasoline, benzine, 
alcohol, paints, lacquers, and numerous 
household and manufacturing fluids. 

Gasoline should never be carried in 
a glass jar or bottle, whether open or 
sealed; and it should not be carried or 
transported in a screwed-top, unvented, 
or unapproved tin can. Glass jars break 
or may explode, and vapor-tight tin 
cans may blow up. Many containers of 
approved types are available; in some 
approved containers the top is held in 
a closed position by a spring, thereby 
preventing leakage of the liquid and at 
the same time releasing excessive gas 
pressure. If the vapors are ignited while 
liquid is poured from a container of 
this type, the fire can be extinguished 
by releasing the handle, thus permit- 
ting the cover to close automatically 
and probably preventing™the fire from 
entering the container. When a small 
quantity of gasoline is poured into a 
frying pan and a burning match moved 
toward the pan, the vapors will ignite 
a short distance from the*edge of the 
pan, the gasoline vapors or fine par- 
ticles and not the liquid taking fire; 
therefore, the straight horizontal line 
diagram can be modified by inserting 
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Oliver Dewaxing Filter recently 
shipped to a large western oil 
company (Leff) 


Oliver Precoat Filter, 
open type (Right) 


lettories: iazleton, Pa. 
akland, Calif. 


A few years ago, when the Oliver Precoat Fil- 
ter was perfected, it had all the earmarks of 
being a boon to research and development 
departments. Today, operations with many 
large units on a variety of products and test 
work on other products bear out its promise 
as a “trail blazer.” 

Consider this. You can have either continu- 
ous vacuum or continuous pressure operation, 
with open or closed type for vacuum opera- 
tion. You can get with this unit something you 
can’t get with any other filter on the market, 
namely, continuous operation with the assur- 
ance of a clean filtering surface all the time. 
The surface of filter medium is completely re- 
stored at each revolution of the drum because 
the solids deposited are removed by a highly 
efficient shaving mechanism. You do not have 
to rely on “blow back” to remove sticky cakes 
from interstices of woven metal or fabric filter 
covers because the solids are not deposited on 
mediums of this type. 

This unique operation gives a flexibility not 
available with any other filter—and we say 
this keeping in mind that we make a complete 
line of filters. 

So, if you have any puzzling filtra- 
tion or clarification problem which 
seems unsolvable, ask to have 
tests made with the Oliver Precoat. 


“OLIVER 
UNITED FILTERS 
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in parenthesis the word “vapor” atter 
the word “fuel.” 





Fuel (vapor) 


Thus, to have a fire it is necessary to 
have a fuel, and even a fuel will not 
burn unless certain conditions are satis- 
fied; one of the conditions for gasoline 
or similar liquids is that the material 
be in the form of an inflammable vapor 
or gas. 

Presence of Air 

When a small glass jar such as a 
mayonnaise container is partly filled 
with gasoline and an arcing automobile 
spark plug is placed inside the jar just 
above the liquid and in pure gasoline 
vapor, no ignition takes place. (To per- 
form this experiment an automobile 
spark plug fastened to a wand, as 
shown in figure 1, is inserted in the jar, 
and current is used to energize the 
spark coil to which the spark plug is 
connected. The glass jar should be set 
in a shallow pan so that if spillage takes 
place the liquid gasoline will not spread 
unduly.) 

It has been shown that gasoline 
vapors burn, but as the arcing plug is 
slowly raised no ignition takes place 
until the plug is well above the top of 
the jar; when the cover is replaced on 
the jar the fire is extinguished almost 
immediately. It is evident that the sig- 
nificant material above the jar that is 
separated from the fuel by replacing 
the lid is AIR. 

A fire requires not only fuel but also 
air or at least the oxygen contained in 
the air. This relationship between fuel 
and air can be illustrated diagram- 
matically by placing a line marked 
“air” at an angle with the “fuel” line. 


Fuel 


Normal air contains approximately 21 
percent oxygen and 79 percent nitrogen 
or inert gas. If a gallon jar is filled 
with pure nitrogen and a burning match 
or candle inserted in the jar, the flame 
will be extinguished, showing that the 
nitrogen will not support combustion. 
When a quart jar is filled with pure 
oxygen and a burning match or candle 
is placed in it, the flame will burn 
violently and with great brilliance; 
thefore, it is evident that the oxygen in 
the air supports combustion. If a gal- 
lon jar of pure nitrogen is connected to 
a quart jar of pure oxygen and the jars 
are permitted to stand until their con- 
tents are thoroughly mixed, a burning 
match or candle placed in either jar 
will continue to burn in essentially the 
same manner as in normal air; how- 
ever, the mere presence of an inflam- 
mable vapor or gas in air at ordinary 
temperature containing oxygen does not 
produce a fire, as is illustrated by ex- 
posing a pan of gasoline to the air or 
by allowing illuminating gas to issue 
from a jet into the air, as neither will 
burn unless a flame is present. 


Presence of Heat 


Another essential for a fire is heat. 
The heat can be generated in many 
ways—by chemical reaction, the flame 
of a match, an electric arc, or a heated 
filament. (To illustrate this, a Bunsen 
burner is reignited by the spark plug 
and the pan of gasoline by a burning 
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match.) The triangle diagram can be 
completed by adding the third leg and 
marking it “heat,” then inserting the 
word “fire” on the inside as follows: 


When an inflammable vapor in air 
comes in contact with enough heat, a 
fire or explosion will occur; however, 
by removing any element comprising 
one of the legs of the triangle the fire 
will be extinguished; in other words, 
the triangle will collapse. 

Fire can be created only by having 
fuel, air, and enough heat to raise the 
temperature to the ignition point to- 
gether at the same instant. This infor- 
mation can be used to explain many fires 
in daily life that have appeared some- 
what mysterious. For example, an elec- 
tric spark may occur inside of a con- 
tainer partly filled with a volatile liquid 
such as gasoline. No fire or explosion 
will take place as long as the atmos- 
phere contains too rich a mixture of in- 
flammable gas; however, if the spark is 
held outside of the container or at any 
point where the inflammable vapor or 
gas is mixed with air in certain pro- 
portions, a fire or explosion will occur. 

This point can be illustrated further. 
If the tires of a gasoline-filled tank- 
wagon truck catch fire and continue to 
burn, the heat from the flames will be 
transmitted to the tank. The gasoline 
will then expand and vaporize and an 
explosion may occur; however, the tank 
will not explode if it is equipped with 
effective relief valves. 

Vessels that are full or partly full of 
inflammable fluids do explode but so do 
vessels such as boilers that contain 
water and steam and air receivers that 
contain air. Tanks containing inflam- 
mable vapcr or gases explode for es- 
sentially the same reasons that boilers, 
compressed-air tanks, or similar vessels 
rupture either because of structural de- 
fects or weaknesses in the vessels or 
excessive pressure with improper vents 
or safety valves to relieve the pressure 
and not necessarily because of the na- 
ture of the liquid or the gas they con- 
tain. 

Liquids used in everyday life, when 
heated to a high enough temperature, 
will turn to gases that also expand as 
temperature increases. When the water 
in a boiler gets too low and the crown 
sheet becomes red hot, if water is added 
and touches the hot metal the water 
changes to steam so rapidly that ex- 
cessive pressures cannot always be re- 
lieved by safety valves before the ves- 
sel ruptures. 

Under ordinary conditions water in 
the form of vapor will not burn; in 








Metal clamp to 
ground and hold Wood handle 
spark plug ee tt 
\ Plug for connecting 
into high-tension circuit 
shown in figure 4 
Connect to 
— 0, 
e4 
glass jar - 
short neck 
wide mouth 








FIGURE 1 
Diagram of equipment for demonstrat- 
ing that gasoline and similar vapors will 
not burn unless properly mixed with air, 





Refiner & Natural Gasoline Manufacturer—V ol. 20, No. 8 





fact, water vapor will extinguish mos} 
fires; however, under some conditions 
such as the impingement of water on 
very highly heated surfaces, the water 
may be decomposed into its component 
elements, oxygen and hydrogen, with 
subsequent explosion of the highly 
flammable hydrogen gas. As _ stated, 
gasoline, alcohol, and similar fluids 
vaporize at ordinary room _ tempera- 
tures, and if heat is applied they will 
vaporize more rapidly. 

Tank trucks catch fire in many ways: 
The tires or brakes may get too hot 
and catch fire; material that spills or 
leaks may be ignited by the hot ex- 
haust; the wiring may be faulty; or a 
collision may occur. 

By drawing a cross section of a 
tank-wagon truck and assuming a fire 
beneath it, the similarity between such 
a fire and the fire of a Bunsen burner 
under a small flask of water can be 
shown. If the opening in the flask is 
stoppered by a cork with a _ hole 
through it, the water upon being heated 
will gradually turn to steam which will 
escape without an explosion; however, 
if the cork is replaced with one that is 
solid and heat is applied, enough pres- 
sure will build up inside the vessel to 
blow the cork out or break the flask; 
in other words, an explosion will oc- 
cur. (When performing this experiment 
the cork should not be inserted very 
tightly.) When any vessel explodes, ex- 
cessive pressure builds up until some- 
thing gives way; in this experiment 
the sudden release of pressure causes 
a large percentage of the water to be 
thrown out of the vessel. 

If a tank of gasoline, crude oil, or 
other inflammable liquid explodes be- 
cause of improper vents, the heated 
liquid may be sprayed over a consider- 
able area and a destructive fire will re- 
sult. Tank trucks catch fire and burn, 
but they seldom explode if the vents 
are made in accordance with the stand- 
ards of the National Fire Prevention 
Association, the American Petroleum 
Institute, or the Interstate Commerce 
Commission and if they are kept in 
proper repair and free of corrosion. 

Persons unfamiliar with the petro- 
leum industry and sometimes even em- 
ployes of the petroleum industry often 
express fear that an explosion will re- 
sult from a spark in an underground 
tank at a filling station operating in a 
moderately cold climate or from a fire 
at the vent or opening of a tank filled 
or partly filled with gasoline or similar 
liquids. A simple experiment will show 
the fallacy of this fear. (See Figure 2.) 
The two-holed glass flask represents 
the underground storage tank of a fill- 
ing station and the curved glass tube 
represents the vent pipe. The location 
of the vent pipe is important in any 
gasoline storage tank. Many stations 
have blown up because the vent pipe 


-was not high enough to permit the 


vapors to be diluted with air before 
they drifted into the filling-station 
buildings. Strange to say, some vents 
have been placed inside of the buildings, 
certainly a very dangerous type of in- 
Sstallation. The vents should extend well 
above the top of the filling station or 
the first floor of the building and should 
be placed so that the vapors will be 
dissipated without danger of ignition 
or of being blown into inhabited build- 
ings in concentrated form. 

A little gasoline is poured into the 
flask which represents the underground 
storage tank, as there is almost always 
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only to carry the fumes to a safe dis- 
tance. This fact may be demonstrated 
by removing the glass tube and cork 
and again allowing gasoline to flow into 
the container and by igniting the vapors 
issuing from the large opening. When 
the supply of fuel is shut off, the flame 
is extinguished. 

A fire of this type occurred in which 
the tank-wagon driver, not knowing 
how to handle the fire, jumped into the 
tank truck and drove down the street 


driver had allowed the gasoline to con- 
tinue to flow, probably the fire would 
have been extinguished when the com- 
partment was emptied, as can be shown 
with the equipment in Figure 2. In con- 
ducting this experiment, the gasoline 
should be allowed to flow from the 
gasoline container into the Woulff 
bottle, and the vapors escaping from 
the curved glass tube should be ignited. 
When the container is empty the flame 
will be extinguished, as the oxygen (air) 


will not be carried into the lower con- 
tainer. In other words, the bottom leg 
of the triangle would be removed, the 
triangle would collapse, and the fire 
would be extinguished. 

Before leaving the subject of vents, 
the author wishes to stress again the 


without shutting off the gasoline. He 
thereby converted an essentially harm- 
less fire into one that caused several 
thousand dollars worth of damage. If 
the receiving tank had been large 
enough to take all the gasoline in the 
compartment of the tank truck and the 
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These are typical of many other cases 


Diagram of equipment for demonstrat- 
ing that removal of fuel will extinguish 
a fire, that a flame will not travel down 
the vent pipe into a gasoline storage 
tank while it is being filled or gasoline 
vapors are escaping from the vent pipe. 













some liquid gasoline in the underground 
storage tank of an operating filling sta- 
tion even though it may appear to be 
empty. Gasoline vaporizes at relatively 
low temperatures, hence the space 
above the liquid in a gasoline container 
may be filled with those vapors. To il- 
lustrate how a_ severe accident can 
occur, assume that a tank-wagon driver 
is delivering a load of gasoline into the 
underground tank. The  bulb-shaped 
funnel in Figure 2, filled with gasoline, 
represents the truck, the valve at the 
bottom of the funnel represents the 
valves at the back of the truck, and the 
tube leading from the funnel to the flask 
or bottle represents the hose from the 
truck to the underground tank. Assume 
also that as the gasoline flows into the 
underground tank, some careless motor- 
ist entering or leaving the filling station 
strikes a match, and the flame ignites 
the gasoline vapors issuing from the 
vent pipe. (To demonstrate this igni- 
tion the valve is opened, and as the 
gasoline flows into the lower bottle the 
vapors from the vent are ignited and 
allowed to burn.) There would be no 
need to call the fire department, as it 
would cost that department $25 to $50 
to make a run for what might be 
termed a “10-cent fire.” If the driver 
would step to the tank truck and close 
the valve controlling the flow of gaso- 
line, the fire would be extinguished be- 
cause the fuel supply would be stopped 
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this experiment it will be noted 
that the fire does not follow down the 


glass vent tube into the flask, because 
there is not enough oxygen in the tube 
or 


‘ask to support combustion. In other 
words, a long vent pipe is not needed 
to prevent fire from entering a gaso- 
line storage tank; length is necessary 
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need for making certain that the vents 
are high enough for the vapors to be 
diluted properly in the atmosphere and 
are placed so that the vapors will not 
drift through a window or other open- 
ing of a filling station or some adjacent 
building. In moderate climates it is not 
necessary to place a screen over the 
mouth of the vent to prevent the flame 
from traveling back into the tank; on 
the other hand, it is desirable that the 
mouth of the vent should be open so 
the vapors will always have a means of 
escape. 

The belief*® is general that to have 
a flame or fire a jet of inflammable gas 


* This equipment was not part of that used 


by Howell. (See footnote 4.) 

*Smith, Alexander, General Chemistry for 
Colleges; The Century Co., New York, 1908, 
p. 337. 


must be surrounded by air or oxygen. 
The experiment with the equipment 
shown in Figure 3 gives the impression 
that it is possible to burn air in gas. 
The apparatus comprises a lamp 
chimney with a small glass inlet tube 
for inflammable gas, a large open glass 
tube extending through a tight cork 
in the bottom of the chimney, and a 
flat piece of tin containing a small hole 
about the size of the large glass tube 
closing off the top of the chimney. 
Inflammable gas is fed into the chim- 
ney through the small tube at the bot- 
tom until all the air is displaced. When 
the hole in the cover of the lamp chim- 
ney is closed, the gas may be ignited 
at the end of the large tube which pro- 
jects from the bottom. When the hole 
is opened, the upward draft will cause 
the flame of the burning mixture to 
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FIGURE 3 


Diagram of equipment for demonstrat- 
ing that an inflammable gas-air mixture 
will burn in an atmosphere of 100 per 
cent inflammable gas or air and for dem- 
onstrating the phenomenon of flame. 














proceed slowly up the tube, and soon 
a flame will be seen at the end of the 
air tube burning in an atmosphere of 
pure inflammable gas; that is, air is 
combining with gas to burn in gas. As 
an excess of gas is flowing into the 
chimney, the gas flowing from the hole 
in the metal cover at the top of the 
chimney may also be ignited, as shown; 
therefore, popularly speaking, this flame 
represents gas burning in air. 

It is not true that gas burns in air or 
air burns in gas because “a flame is a 
phenomenon produced at the surface 
where two gases meet and undergo 
combination with the evolution of heat 
and, more or less, light.”* From a 
chemical standpoint, therefore, it makes 
no difference whether the gas on the 
outside of the flame contains oxygen 
and inflammable gas is on the inside or 
whether the order is reversed; in other 
words, it is the mixture of inflammable 
gas and oxygen that burns, not the pure 
inflammable gas or the pure air (oxy- 
gen). 

This experiment illustrates how the 
flame from a burning torch may be 
sucked back into a tank as the oil is 
pumped out unless some device is 
used, such as a flame arrester or a 
liquid seal. 

The principle of the flame arrester 
can be illustrated by placing fine-mesh 
wire screen (approximately 28 openings 
to the linear inch) across the opening 


‘in the cover at the top of the chimney 


and igniting the gas above the screen. 
The screen may be held in the hand, 
and as it is raised slowly the flame 
stays above the gauze and the gas be- 
neath it does not fire. If the wire 
gauze is raised higher, a point is 
reached at which the flame is extin- 
guished. The wire gauze does not burn 
the hand or become hot immediately. 
The flame does not travel through the 
gauze, because the small wires conduct 
the heat away rapidly enough to pre- 
vent it from being transmitted to the 
gas below the gauze. This example 
shows how to prevent a fire or an ¢€x- 
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plosion by actually removing the heat; 
it also illustrates the fundamental safety 
feature of the flame safety lamp, which 
is and has been used widely in coal 
mines. 

So far only vessels that contain a 
volatile fluid, filled or partly filled tanks, 
and cans have been considered. Empty 
containers, that is, containers that have 
been filled with a volatile fluid that 
gives off an inflammable vapor and have 
been virtually emptied, will now be dis- 
cussed. The ordinary gun has to be 
loaded before it can explode but 
“emptied” cans of gasoline, alcohol, tur- 
pentine, paints, and other liquids will 
explode when a flame or an electric arc 
comes in contact with them. It is the 
so-called empty container with its small 
residue that is extremely dangerous, not 
the loaded container, which contains a 
liquid that vaporizes at the temperature 
of the container and usually is equipped 
with the proper safety valves. 








The equipment in Figure 4 can be 
utilized to show what occurs in an 
“empty” gasoline container. One or two 
drops of gasoline are placed in the 
empty steel cylinder, and the open end 
of the cylinder is corked. Reference to 
the diagram of “fire,” indicates that 
the triangle can be completed in this 
steel cylinder. The air was in the cy!- 
inder before the drops were added, 
and the gasoline is the fuel. (To help 
turn the liquid into a vapor, a short 
length of chain is fastened to the bot- 
tom of the cylinder.) If the corked cyl- 
inder is shaken the drops will be turned 
into. vapor quickly. Heat or flame is 
obtained by connecting the spark plug 
in the cylinder to the coil and ener- 
gizing the coil. A loud explosion occurs 
immediately. This experiment shows 
what occurs in a so-called empty con- 
tainer. 

A gallon of gasoline contains approxi- 
mately 200,000 times as much gasoline 
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as one of the small drops placed in the 
cylinder. If the noise made by the ex- 
plosion of the two drops of gasoline 
could be amplified 100,000 times, some 
idea would be obtained of the tremen- 
dous amount of energy in a gallon of 
gasoline. When a gallon of gasoline is 
used in a certain manner as in a com- 
bustion engine it is said to contain the 
energy equivalent of 15 to 50 or 85 to 
95 pounds (depending on which author- 
ity is accepted) of 40-percent straight 
nitroglycerin dynamite, that is, 30 to 
200 sticks of dynamite. 

In many homes, garages, shops, and 
other places gasoline is stored in glass 
or other unapproved containers, yet the 


















































FIGURE 4 


Diagram of equipment for demonstrat- 
ing the inflammable limits of gasoline 
and similar vapors. 


person responsible for keeping the gaso- 
line in such a container or location 
would not think of leaving even one 
stick of dynamite in the same place, 
even though a gallon of gasoline con- 
tains one to two hundred times as 
much energy which, when vaporized, 
can be released nearly as easily as the 
energy in the dynamite. 

An irrigation tunnel 9 feet in diame- 
ter is being driven through solid rock 
under the Continental Divide in Colo- 


rado. The energy in 1,250 gallons of 
gasoline, the capacity of most tank 
trucks used to distribute gasoline in 


cities, in terms of dynamite, would blast 
the rock necessary to excavate this tun- 
nel for nearly 4 miles. Nevertheless, 
millions of gallons of gasoline and 
thousands of pounds of dynamite are 
used and transported every day with 
absolute safety by obeying certain fun- 
damental rules. It is claimed that the 
vapor produced by a cup of gasoline 
blew up nearly a block of sewer line in 
Chicago. 

The experiment conducted in the 
equipment shown in Figure 4 illustrates 
what 1 or 2 drops of gasoline will do 
when ignited in a confined space, such 
as a so-called empty gasoline tank or 
other container. It is also desirable to 
determine what 6 or 7 drops of gasoline 
will do when placed in the container 
and properly sealed and shaken; when 
the spark is formed in the sealed cyl- 
inder no explosion occurs, yet the fuel 
is present in the form of vapor, as well 
as air and heat. If the cork is removed 
and some of the invisible gasoline 
vapors, which are heavier than air, are 
poured from the container and if it is 
again corked and shaken and a spark 
formed inside of the container, an ex- 
plosion will occur. 

It might appear that the “fire” 
triangle is in error; it is not, but the 
elements making up the triangle must 
be within well-defined limits. The 
amounts .of inflammable gas and air 
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must bear a definite relation to each 
other, and the heat present must be 
above a certain temperature. If there 
is too much or too little air or gas an 
explosion will not occur. It is impossible 
to have too much heat, but there can 
be too little heat, as will be indicated 
later in this paper. This experiment ex- 
plains why gas engines are sometimes 
hard to start in the field. 

So far, the following essentials for a 
fire have been indicated: (1) Fuel must 
be present; (2) air must be present; 
(3) enough heat must be present to 
ignite the mixture (this will be dis- 
cussed later); and (4) the proportions 
of fuel and air must be within well- 
defined limits. It has been shown also 
that gasoline vapors are heavier than 
air and may be poured from a vessel. 





The following experiment further 
confirms these facts. A  sheet-metal 
trough about 6 feet long and 4 inches 
on the sides and bottom is placed so 
that one end is approximately 2 feet 
higher than the other end. A_ short 
piece of candle is lighted and placed at 
the bottom of the trough, and a wad of 
cotton that has been nearly saturated 
with gasoline is placed at the top of 
the trough. (Care should be taken that 
no liquid runs from the cotton down the 
trough.) If no heavy air currents are 
present, the gasoline vapors given off 
by the wet cotton will drift down the 
trough, be ignited by the candle, and 
flash back to the cotton. This fact ex- 
plains in part why it is dangerous to 
use gasoline for cleaning around the 
home or on the job, or to wash the 
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hands or clothes that are being worn 
with gasoline or other liquid that vapor- 
izes at ordinary room temperatures. 
Frequently, vapors from crude oil, 
leaking gas lines, and industrial plants 
outside of the petroleum industry have 
drifted or been wafted by gentle air 


currents considerable distances and 
have been ignited and flashed back to 
their source. A man in East Texas 
states that he witnessed a cloud of 
vapor which drifted nearly two miles 
down a draw and was ignited at a 
boiler, the flame traveling back to the 
source. 

Many men, women, and children have 
been seriously or fatally burned at 
home because the vapor from a pan of 
gasoline being used to clean clothes or 
to fill a lamp or stove, was ignited when 
it drifted to the flame of a water heater 
or even downstairs to the flame of a 
furnace; in the open, the vapor may 
drift to an automobile that has just 
been driven up. Enough static elec- 
tricity to ignite gasoline vapors may be 
generated by rubbing certain materials 
together. 

In some _ industries, 
petroleum industry, it 
even necessary to determine whether 
an atmosphere is inflammable before 
allowing men to work in it. Several ac- 
curate instruments are available for de- 
tecting the presence of inflammable 
vapors. Recently developed indicators 
are based upon the principle that when 
a heated electric filament is introduced 
into an inflammable gas the electrical 
resistance of that filament is increased 
in direct proportion to the amount of 
inflammable gas present between zero 
and the lower inflammable limits of the 
gas. The utility of such an instrument 
may be demonstrated by using the 
trough previously described and replac- 
ing the candle by the gas-detecting de- 
vice or some part of it. 

The intake tube of the inflammable- 
gas detector is placed at the bottom 
of the trough, and the aspirator bulb 
or pump is operated so that it sucks the 
vapors from the bottom of the trough 
into the instrument and over the heated 
filament. The needle indicates when the 
mixture of gasoline vapors is explosive, 
bv moving to a point above the top of 
the scale. If a lighted match is held 
at the intake tube the vapors will be 
ignited and will flash back to the cotton. 

It is often important to know in what 
direction and to what point the various 
vapors are going. This information may 
be obtained in several ways. Many 
safety and ventilation engineers use 
glass smoke tubes sealed at each end 
and containing ground pumice saturated 
with stannic chloride or fuming sul- 
furic acid; these tubes are obtainable 
in the onen market. The ends of the 
tube are broken, and one end is inserted 
in the exhaust side of an aspirating 
if air is blown through the tube 
by squeezing the bulb, a dense white 
smoke is emitted that remains sus- 
pended in the air for a considerable 
time and travels with the air currents. 

If a ball of cotton wet with gasoline 
is placed at the top of the trough and 
a lighted candle at the bottom and if the 
fumes fromthe smoke tube are ejected 
into the trough just below the cotton, 
then the smoke will flow down the 
trough and pass over the flame of the 
burning candle, along with the inflam- 
mable vapor that is ignited by the 
candle flame. 

(To Be Continued) 
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Preliminaries Started on 
Eastern Pipe Line Project 


Announcement of the pipe line from 
the East Texas field to the Atlantic Sea- 
board followed passage of legislation, 
which will permit several large oil com- 
panies to finance the project, slated to 
cost $70,000,000. 

Immediately upon completion of Con- 
gressional action on the Cole bill, Co- 
ordinator Ickes announced his recom- 
mendations for remedying the shortage 
of transportation facilities to the East, 
including: 

1. A $70,000,000 pipe line to carry 
250,000 barrels of crude daily from East 
Texas to the Philadelphia-New York re- 
fining area. 

2. Construction of a similar line be- 
tween the Gulf and the Atlantic sea- 
board to carry refined products. 

3. Immediate building by the indus- 
try of an additional 40 to 50 large, fast 
tankers. 

The coordinator announced that he is 
prepared to recommend priorities in 
steel and machinery for both the crude 
line project and tanker construction. 

Ickes disclosed that he had decided 
upon a 20-inch line from East Texas oil 
fields to the vicinity of Nashville, Illi- 
nois, which would have a daily capacity 
of 200,000 barrels, connecting with a 
16-inch line of 115,000-barrel capacity 
originating at Wood River, Illinois, with 
a 24-inch line to be constructed from 
the junction of the two lines to the 
Philadelphia and New York refinery 
areas, with a capacity of 250,000 barrels 
a day. 

The proposed route is expected to be 
adopted by the major companies that 
will join in the construction, who had 
differed on the route and type of the 
project and had agreed to abide by the 
recommendation of the coordinator. 

It was explained that although the 
capacity of the 20-inch line from Texas 
and the 16-inch line from Wood River 
would total 315,000 barrels, the capacity 
of the 24-inch line east from the junc- 
tion is to be kept to 250,000 barrels “so 
as to obtain a greater flexibility in pro- 
curing crude oil for transportation on 
to the East Coast.” 

“So routed,” Ickes said, “the main 
line, with the necessary feeder-line con- 
nections, will reach the _ principal 
sources of oil production east of the 
Rocky Mountains, and thus will be 
supported with a maximum of crude 
reserves.” 

However, he admitted, “the projected 
pipe line, if all conditions for its con- 
struction are ideal, will probably require 
a minimum of eight months for con- 
struction and, accordingly, will not be a 
factor in abating the East Coast short- 
age for some time.” 

Ickes did not go into detail regarding 
the suggested products line from the 
Guif to the seaboard, but said the in- 
dustry should immediately give that 
question further consideration. 

He said he expected that Socony 
Vacuum Oil Company, Cities Service 
Company, Standard Oil Company of 
w Jersey, Atlantic Refining Com- 
\y, Tide Water Associated Oil Com- 
any, Shell Oil Company, Gulf Oil 
npany, The Texas Company and 

consolidated Oil Corporation would 
unite in the financing of the $70,000,000 
crude line. 

‘he coordinator declared that at 
least 40 large tankers should be built in 
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addition to the 139 now under construc- 
tion or contract by the Maritime Com- 
mission and private owners. 

“The existing and prospective short- 
age of tank ships makes urgent a tank- 
er-building program looking to the con- 
struction in the shortest possible space 
of time of 40 to 50 large high-speed 
vessels in addition to those now in the 
course of construction or under con- 
tract,” he said. 

The government, he added, will give 
the utmost possible aid in the procure- 
ment of materials for such a program. 

Discussing his recommendations in 
their entirety, the coordinator said “it 
is my view, in the light of all facts sub- 
mitted and the opinions advanced, that 
the necessities of the emergency with 
respect to the transportation of petro- 
leum to the Atlantic Coast will best be 
served through proceeding along these 
lines. 

“It has been my purpose to determine 
among the several plans submitted by 
the industry that course which would 
assure a maximum of economy and 
efficiency within the shortest practicable 
time.” 





Allan Jackson Retires 
From Indiana Standard 


Allan Jackson, vice president of 
Standard Oil Company (Indiana), re- 
tired July 7, after 45 years with the 
company. During the last 19 years of 
that period he was in charge of sales. 


CONVENTIONS 








SEPT. 
8-12 | American Chemical Society, 

Chalfonte-Haddon Hall, 

Atlantic City. 

17-19 | National Petroleum Association, 

Traymore Hotel, Atlantic City. 

29-30 | National Lubricating Grease Institute, 

Stevens Hotel, Chicago. 





OcT. 
6- 9 | National Safety Congress, 
Stevens Hotel, Chicago. 
8-11 | American Oil Chemists Society, 
Drake Hotel, Chicago. 
16-18 | American Institute of Mining and 
Metallurgical Engineers, 
Petroleum Division, Dallas. 
23-24 | Society of Automotive Engineers, 
National Fuels and Lubricants 
Meeting, Mayo Hotel, Tulsa. 
30-31 | American Institute of Mining and 
Metallurgical Engineers, 
Petroleum Division, Los Angeles. 
31 | Califernia Natural Gasoline 
Association, Los Angeles. 





NOV. 
3- 5 | American Institute of Chemical 

Engineers, Virginia City, Virginia. 

3- 7 | American Petroleum Institute, 

St. Francis and Palace Hotels, 

San Francisco. 
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Liquefied Gas Papers 
At California Meeting 


Two papers on liquefied petroleum 
gas made up the program of the Cali- 
fornia Natural Gasoline Association at 
Long Beach, August 6. A program of 
sports followed the papers and discus- 
sions. 

S. F. Major, Superior Oil Company, 
read a paper, “Practical Aspects of 
Producing Butane and Propane in 
Natural Gasoline Plants.” 

The second paper was given by 
Frank van Acker, “An American. Engi- 
neer’s Observations in War-torn Eu- 
rope.” Acker was in Baku, Russia, for 
nine months prior to the outbreak of 
the war. Later he went to Paris and was 
there when that city fell to the German 
armies. 


Wilson Resigns as 
Adviser to OPM 


Dr. Robert E. Wilson, petroleum ad- 
viser to the Office of Production Man- 
agement, resigned August 1 in order to 
devote full time to his business as presi- 
dent of Pan American Petroleum and 
Transport Company, New York. He 
had held the position since inception of 
the agency for providing materials for 
national defense. 

His place was taken by Dr. W. G. 
Whitman, professor of chemical engi- 
neering -of Massachusetts Institute of 
Technology, who has. been on thé staff 
of the adviser for several months. 


Bourque Secretary 


Of Tank-Car Group 


A. V. Borque, Tulsa, has been selected 
as secretary of the voluntary committee 
set up under the transportation division 
of the Advisory Commission to the 
Council of National Defense. The com- 
mittee will work in behalf of maximum 
service from tank cars in the movement 
of tank cars in transporting crude oil 
and refined products, especially to the 
Atlantic Seaboard. 

Bourque has served as secretary of 
the Natural Gasoline Association of 
America and of the Western Petroleum 
Refiners Association. 


Phillips Refining 
Executives Advanced 


Hugh Miller, who has been superin- 
tendent of the Borger plant of Phillips 
Petroleum Company for 14 years, has 
been promoted to general superintend- 
ent of all refining operations of the 
company. In this capacity his head- 
quarters will be at Bartlesville. 

J. W. Mitchell, former superintendent 
of the Kansas City plant, has become 
manager of the main office of the refin- 
ing department and will have head- 
quarters at Bartlesville. 

The post of superintendent at Borger 
went to E. H. Bender, who has been 
manufacturing superintendent at the 
plant. J. E. Bogt, process engineer at 
Bartlesville, has been named superin- 
tendent of the Kansas City plant. 





L. D. Mann, general superintendent 
of refining for Cities Service Oil Com- 
pany, Bartlesville, has been granted 
leave of absence in order to take over 
supervision of an ammonium picrate 
plant near Little Rock, Arkansas. The 
project is part of the national defense 
program. 
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Washington Roundup 


As A prelude to what looked like a rationing of gasoline along the 
Atlantic Seaboard, a scheme for cutting consumption by closing service 


lend 


stations from 7 
was instituted July 31. 


o’clock in the evening until 7 o’clock in the morning 


Petroleum Coordinator Harold L. Ickes indicated in a radio broadcast 
that voluntary curtailment of gasoline consumption had given little hope 
of success and left the impression that rationing may be the only 


solution. 


The Cole bill, which assures construction of pipe lines from the oil 
country to the East Coast was signed by the President. 
Russia came into the picture as a country in need of tankers and 


the request is having consideration. 


Settlement of the controversy between Mexico, the United States and 
the oil companies following expropriation of oil properties was indicated 


by conversations in Washington. 


The staff of the coordinator’s office was announced as was personnel 
of the 25 committees within the petroleum industry. 


Shortage in District One 

Vigorously attacking its first 
major problem, the marketing com- 
mittee for District 1 called upon 
the public to cut gasoline consump- 
tion by one-third, warning that un- 
less this. is accomplished “ration- 
ing is sure, and it will come soon.” 

In Washington and elsewhere, 
the committee made its appeal 
through large advertisements in 
the local papers, in which it briefly 
outlined the reasons for the situa- 
tion and suggested ways in which 
automobile owners could reduce 
their gasoline consumption. 


Directly under the eye of the oil 
administration, Washington natu- 
rally set the example for other 
areas to follow. As part of its pro- 
gram for conservation, the local 
transit company was instructed to 
institute a “skip stop” system, and 
100,000 cards were distributed to 
automobile owners seeking data on 
their consumption as a guide for 
the development of a rationing 
system when and if adopted. 

Ickes himself entered the lists, 
warning the public in a coast-to- 
coast radio address July 28 that 
the question of rationing will be 











. Gas 





Chairmen of the committees of the California Natural Gasoline Association for 
1941-42 are: Front row, left to right: L. L. Bendinger, Lomita Gasoline Company, 
membership; M. W. Kibrie, General Petroleum Company, fall meeting arrange- 
ments; Fane H.- Krebs, Lomita-Signal-Wilmington associates, auditing; H. A. 
Dresser, The Fluor Corporation, entertainment. Back row, left to right: W. W. 
Robinson, The Texas Company, advisory; J. B. Taylor, Signal Oil & Gas Company, 
technical; D, E. McFadden, Union Oil Company, program; R. D. Gibbs, Union Oil 
Company, gas report; J. H. Kunkel, public relations counsel, publicity. 





settled, one way or the other, by 
the middle of August. 

Ickes admitted that the drive for 
voluntary conservation has so far 
been a total failure, with reports 
from seven companies showing 
that deliveries last week were 
1,525,979 gallons of gasoline great- 
er than the preceding week, total- 
ing 57,561,771 gallons against 56,- 
035,972 gallons. 

“The American people are in- 
curably optimistic,” he commented. 
“The alarm of an impending oil 
and gasoline shortage in the At- 
lantic Coast states has been 
sounded, but little attention has 
been paid by a people accustomed 
to an extravagant and even waste- 
ful use of petroleum and its prod- 
ucts.” 


The coordinator disclosed that 
he met with suppliers of heavy 
fuel oil July 29, to discuss with 
them and representatives of the 
Office of Production Manage- 
ment and the Office of Price Ad- 
ministration and Civilian Supply 
the imposition of priorities, declar- 
ing that “the use of heavy fuel oil 
along the East Coast may have to 
be limited immediately.” 

The affected area, he explained, 
uses approximately 36 percent of 
all the motor fuel, 48 percent of all 
the home furnace oil, more than 








New California Gasoline 


Officials Take Over 


New officials of the California Nat- 
ural Gasoline Association took charge 
of association affairs for the 1941-42 
period at a meeting of directors and 
committee chairmen. Work for the year 
was outlined. W. C. Dayhurr, Stand- 
ard Oil Company of California, suc- 
ceeded L. V. Cassady, Lomita Gasoline 
Company. Reports for the past year 
were heard. 

J. B. Taylor, chairman of the gen- 
eral technical committee said the sev- 
eral sub-committees would continue 
studies under way and that publication 
of several bulletins would result. The 
committee published two bulletins last 
year: “Physical Constants of Natural 
and Gasoline,” and ‘Tentative 
Standard Procedure for the Determina- 
tion of the Corrected Hourly Gas Co- 
efficients Used in the Measurement of 
Natural Gas by Orifice Meters.” The 
last was a joint effort between the asso- 
ciation, the Pacific Coast Gas Associa- 
tion and the Southern California Meter 
Association. 

Subjects still under consideration by 
the technical committee are: fractional 
analysis of natural gas and gasoline; gas 
engine and compressor operation, and 
truck gauging. 
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THEY GREW UP TOGETHER..... 
But one 5 a black sheep ! 





The other was bleached by the Activatep 
Textone—Hypochlorite Process and retained its strength! 


@ This is an unretouched photo- 
graph of two swatches of white 
cotton fabric after silver nitrate 
test for oxycellulose (the presence 
of which indicates degrading and 
weakening of fibres, causes yel- 
lowing on storage and results in 
uneven dyeing). Since oxycellu- 
lose precipitates silver, the darker 
swatch — bleached with ordinary 
hypochlorite—shows presence of 
a high degree of oxycellulose. 
The lighter swatch—bleached 
with hypochlorite plus Textone— 
developed little color. No oxycel- 
lulose indicated. 

These two swatches are from the 
same piece of cloth and had re- 
ceived identical treatment, in- 
cluding the same kier boil, prior 
to bleaching. Therefore, the dif- 
erence in oxycellulose is entirely 
due to the difference in the bleach- 
ing operation. 

When Textone, a Mathieson de- 
veloped sodium chlorite product, 


is added to regular hypochlorite 
bleach it is possible to bleach to 
highest and more permanent 
whites with maximum strength 
retention. And when properly 
handled this entirely new bleach- 
ing process will not form oxycel- 
lulose. An Activated Textone- 
hypochlorite bleach has enough 
oxidizing power to destroy all 
color in cotton fabrics—but does 
not attack the fibre itself. This 
eliminates the need for accurately 
controlling concentration, tem- 
perature or time of bleach. Tex- 
tone (NaClO2) controls and rein- 
forces your regular hypochlorite 
—its use involves little change in 
bleach routine or equipment. And 
its bleaching power is equal to 
that of chemic of nearly twice 
the available chlorine. 

Textone itself, highly soluble in 
water, is economical to use. Stable, 
up to and including 150 deg. C., 
none is lost in the bleaching opera- 


tion. This permits every nd to 
do effective work. And the capac- 
ity of current equipment may be 
increased by addingTextone tothe 
kiers, eliminating multiple boils. 
The oxidizing power of Textone 
is equivalent to 130% available 
chlorine. 


We invite your inquiries in re- 
gard to Textone and the new 
Activated Textone - hypochlorite 
bleaching process. Our technical 
staff, the men who developed this 
remarkable process, will be glad 
to show you how it can improve 
and economize your bleach opera- 
tions — improve the quality of 
your finished g 


MATHIESON CHEMICALS 


THE MATHIESON ALKALI WORKS, (inc 


60 E. 42ND STREET YEW YORK 





SODIUM CHLORITE PRODUCTS . . . SODA ASH . . . CAUSTIC SODA . . . BICARBONATE OF SODA .. . LIQUID CHLORINE .. . BLEACHING POWDER... 
HTH PRODUCTS... AMMONIA, ANHYDROUS and AQUA...FUSED ALKALI PRODUCTS...SYNTHETIC SALT CAKE...DRY ICE...CARBONIC GAS 
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40 percent of the heavy fuel oil and 
64 percent of the kerosene used in 
this country. 

Dependent upon tankers normal- 
ly for 95 percent of its supplies, 
the East Coast necessarily lost 
some of those ships when England 
asked for oil tonnage to make up 
losses in the Battle of the Atlantic. 
“And some of those still to be sent, 
when and if needed, will come from 
the same fleet,” he pointed out. 

Frankly, he told the country, the 
East Coast had to face either a 
possible blitzkrieg or a temporary 
gasoline shortage. The government 
chose the latter. 








TYPE S-A-D 


combination 
acid and oil 
fuel burner 


Tisaiatny 


But the East Coast shortage, he 
warned, will spread to other areas 
when, in the effort to ameliorate 
conditions on the Atlantic Coast, 
it becomes necessary to use some 
of the transportation facilities of 
other sections. 

“T assure you that neither the 
government nor the oil industry 
has stood idly by,” he said. “We 
have done, we are doing, and we 
will continue to do all in our power 
to make up the East Coast trans- 
portation deficiency as soon as pos- 
sible. 

“But we cannot build pipe lines 
or construct ocean-going tankers 








Patented: Sept. 1935, others pending 


@ Developed by the National Airoil Burner Co. after extensive research in the field, Type 
S.A:D. represents an important advance in burning acid and caustic liqu'd fuels that have 


low volatility. 


HERE ARE A FEW OF ITS ADVANTAGES: 
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NATIONAL 
AIROIL 
BURNER 


Usually eliminates. offensive acid fumes or objec- 
tionable solids from stack. Can: often be operated with 
raw acid oils without fluxing with light fuel oils in the 
supply tank. No clogging from ordinary size particles 
of immersed coke. Can be used to burn tank bottoms, 
residuums, pitches, slops, separating basin skimmings 
and heavy petrolatum or asphalt oils. 

Also burns efficiently any grade of commercial fuel 


You'll want details about this versatile and efficient 
. write todav. 


Literature describing the complete line of National Airoil 
Burner equipment for refinery service—free on request. Write 


NATIONAL AIROIL BURNER CO., 
1254 E. Sedgley Ave., Philadelphia, Pa. 
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overnight. We cannot draw too 
heavily upon the railroad tank cars 
because this would disrupt the 
economy of other sections of the 
country which are as dependent 
upon tank cars as the East Coast 
is upon ocean tankers, 

“The figures that we will get 
from the oil companies during the 
next week or two, when compared 
with those of today, will show 
whether there is.any reason longer 
to hope that automobile owners 
and householders who burn oil will 
do willingly what we must all do 
if the common good is to be 
served.” 


Heavy Fuel Conference 


At the conference with heavy 
fuel oil suppliers, Dr. Frey, newly 
appointed director of marketing in 
the Coordinator’s office, announced 
flatly that “drastic cuts” in con- 
sumption would be ordered along 
the Atlantic seaboard in the near 
future. 

With officials of the OPM and 
OPACS participating, the meeting 
discussed the possibilities of re- 
quiring consumers to shift from oil 
to coal where they can readily do 
so and laid the ground work for 
priorities on the delivery of stokers 
and other equipment necessary for 
such a change-over. 

No action on the restriction cf 
heavy fuel oil use will be made for 
several days, however, until after 
a study of detailed information 
which the companies were asked to 
supply regarding customers whose 
plants might be converted from oil 
to coal and other relative data. 

Figures compiled by the inde- 
pendent Petroleum Association in- 
dicated that during July stocks of 
crude along the East Coast in- 
creased at a rate of 17,000 barrels a 
day up to July 19, as compared 
with an average of 1000 barrels in 
1939-40, and that distillate stocks 
increased an average of 106,000 
barrels up to July 26 against a 
1939-40 average of 89,000 barrels, 
but that up to the same date re- 
sidual fuel stocks increased only 
26,000 barrels a day compared with 
46,000 barrels and gasoline stocks 
declined 48,000 barrels daily. 


Russia Needs Tankers Too 


Russia was disclosed last week 
also to be a supplicant for Ameri- 
can tankers, Deputy Coordinator 
Davies revealing that the Russian 
ambassador had asked for one, and 
later for two, such vessels. 

Davies explained that Russia has 
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two tankers of her own but needs 
more as a result of her war with 
Germany. It was indicated that she 
would be given the use of the 
ships, which probably will be tak- 
en from Pacific runs. 

The disclosure that consideration 
was being given to the Russian use 
of tankers was made in connection 
with an announcement that Co- 
ordinator Ickes had recommended 
to the OPM the granting of a 
priority rating on the manufacture 
of 10,000 steel drums for the ship- 
ment of aviation gasoline and other 
products to Russia. Additional 
drums will be recommended as the 
need develops. 

The recommendation was made 
following conferences with repre- 
sentatives of Amtorg Trading Cor- 
poration, official Russian buying 
agency in this country, which has 
received export licenses from the 
State Department for a consider- 
able volume of needed oil and other 
products. 

Davies explained that the pack- 
aged oil shipments will be carried 
in Russian vessels, of which there 
is an adequate supply for the pur- 
pose, and will be exported from 
Gulf or Pacific ports but not from 
the East Coast. It is planned to 
have the drums returned to the 
United States for re-use as quickly 
as possible. 


Tankers for Caribbean 


Tanker requirements in the 
Caribbean area are to be cut more 
than half by a new system of 
transportation worked out by Ickes 
and interested American compa- 
nies, under which no oil will move 
by tanker from the continental 
United States to any island except 
Cuba. Other islands in the Carib- 
bean will be supplied from Aruba 
and Curacao. 

It was explained that 19 days are 
ordinarily required for tankers to 
carry oil products from Gulf ports 
to most of the Caribbean islands 
and return, whereas the round trip 
trom Aruba and Curacao to Puerto 
Rico is approximately 8.6 days. By 
switching supplies for those islands 
trom the Gulf to Aruba and Cura- 
cao, it was estimated, they can be 
supplied with a full quota with less 
than half of the tanker space here- 
toiore required. 

_ Uhe plan was worked out in con- 
‘erences with the Asiatic Petro- 
leum Corporation, Standard Oil 
Company of New Jersey, The 
Texas Company, Trinidad Lease- 
hoids, Ine., and various subsid- 
lates, which also were asked to 
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arrange for the exchange or loan 
of products among themselves 
whenever it will facilitate a reduc- 
tion in tanker tonnage require- 
ments. 


Jap Oil Embargo 


Denouncing the State Depart- 
ment’s policy of “appeasement,” 
Representative John M. Coffee 
(Dem., Wash.) told the House 
July 30 that “the people demand an 
immediate embargo of the export 
of petroleum products to Japan.” 


Polls of various sorts have shown 


that for years 75 percent of the 
people have been opposed to efforts 
“to appease the Japanese by brib- 
ing them with the shipment of pe- 
troleum products in vast quanti- 
ties,” he said, submitting clippings 
from 45 newspapers in all sections 
of the country in support of that 
viewpoint. 

Coffee is author of a resolution 
for a Congressional investigation 
of acquisition of war materials in 
the Western Hemisphere by the 
Axis powers, and in previous Con- 
gresses introduced legislation to 
prohibit the shipment of oil to 
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Japan which, he said, was killed 
by the State Department. 

“The State Department attempts 
to justify its course by claiming 
that this policy of appeasement 
toward Japan has prevented it from 
seizing the Dutch East Indies and 
invading Singapore, and perhaps 
Hong Kong,” he said. 

“T decry such a course.” 

Appeasement, he warned, has 
proved a “frightful failure” in 
Europe, and has been denounced 
by the Administration in relation 
to that area, and will prove equally 
disappointing with respect to 
Japan. “Meanwhile,” he asserted, 


“Japan is storing up huge quanti- 
ties of surplus oil beyond her im- 
mediate war needs, all because our 
Government, in conjunction with 
that of Great Britain, has pursued 
its mistaken course.” 


Mexican Oil Agreement 


Spurred by the necessity of pre- 
senting a consolidated Western 
Hemisphere front to Naziism, 
Washington and Mexican authori- 
ties are said to have arrived very 
near an agreement on the expro- 
priation issue, with possibilities 
that the accord will be announced 
before September 1. 
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Details of the reported agree- 
ment are being held confidential 
pending the consumation of the 
negotiations, but it is understood 
that the Mexican government will 
take a more liberal position than it 
has maintained in the past. 

Possibly involved in the project- 
ed concord, it is said, is an agree- 
ment on the part of the United 
States to take Mexican oil as it is 
to take other Mexican products, to 
eliminate any inducement for sales 
to Axis powers. 

The Mexican government has 
reached an agreement with at least 
two of the American companies 
whose properties were expropriated 
in March, 1938, but has been un- 
able to arrange any satisfactory 
settlement with the others in- 
volved. The claims of these com- 
panies, however, are expected to be 
provided for in the accord now be- 
ing perfected. 


Hot-Oil Control 


Hot-oil control was extended to 
sections of Texas outside the East 
Texas field and to Louisiana July 
29, when Ickes announced the es- 
tablishment of sub-offices of Tend- 
er Board No. 1 at Midland, Hous- 
ton, Corpus Christi and New Or- 
leans. 

The new offices, which will be 
staffed by men from the Kilgore 
board, will exercise general super- 
vision over interstate and foreign 
oil shipments to enforce the Texas 
and Louisiana production laws, un- 
der the Connally Act. 

Selman J. Lones will be in 
charge of the Midland office; 
James K. Wilson will head the 
Houston staff; Lindsay L. Hol- 
lingsworth will be examiner in 
charge at Corpus Christi, and Rob- 
ert M. Bennett will head the New 
Orleans staff. 

“The principal duty of the per- 
sonnel in the new offices,” Ickes 
explained in announcing the new 
set-up, “will be to check all ship- 
ments of petroleum from the desig- 
nated areas in interstate and for- 
eign commerce to make certain 
that the oil thus shipped was pro- 
duced in accordance with the state 
laws and the orders of the regula- 
tory bodies therein.” 


Cole Bill Signed 


The last chapter in the legislative 
history of the Cole pipe line bill 
was written July 31 when, by his 
signature, President Rooseve'lt 
transformed the measure into law, 
paving the way for the construction 
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of pipe lines to serve the eastern 
seaboard. 

Under the act, private construc- 
tors of pipe lines are given the 
right to condemnation to secure 
the crossing of private land, public 
roads and railways; the President 
may order lines built along routes 
where private companies refuse to 
undertake construction, and the 
Government may advance funds to 
private builders of lines held neces- 
sary to the national defense; such 
lines to be exempt from the Inter- 
state Commerce Act and the Elkins 
Act. 

Projected initially as a result of 
the refusal of the Georgia railroads 
to permit pipe lines from Baton 
Rouge, La., to Greensboro, N. C., 
and from Port St. Joe, Fla., to 
Chattanooga to cross their tracks, 
the bill was given added support 
from the Administration following 
the tanker transfer to Britain and 
the onset of the eastern shortage. 

The first defense pipe line pro- 
posed by Coordinator Ickes will 
run from Texas to the Philadelphia- 
New York refinery area: a number 
of companies will participate in the 
construction of the $70,000,000 
project. Other lines are to run from 
Illinois pipe line terminals to the 
East Coast, and a products line 
from Texas to the New York area 
also is under consideration. 


Compact Existence 


Members of the Interstate Com- 
pact Commission visited the White 
House July 31 to submit to Presi- 
dent Roosevelt officially the agree- 
ment of the participating states to 
continue their cooperative pro- 
gram. 

The President in the near future 
will forward the compact to Con- 
gress with a message recommend- 
ing its ratification. 

The compact representatives 
were accompanied to the White 
House by Speaker of the House 
Sam Rayburn and Senators Tom 
Connally of Texas and Elmer 
lhomas of Oklahoma. 

They told the President that the 
agreement, to which eleven states 
are party, provides for extension 
of the existing compact until Sep- 
tember 1, 1943. 


Coordinator’s Staff 


Organization of the Washington 
staff was announced by Ickes July 
29, with six of the 11 posts going 
to men in or acquainted with the 
oi! industry. The group will work 
under the immediate supervision 
ot Davies. 

leading the organization as spe- 


A 


cial assistant to Davies will be 
George W. Holland, who will tem- 
porarily retire as director of the 
Interior Department’s division of 
petroleum conservation. 

Robert E. Allen, former chair- 
man of the Petroleum Conserva- 
tion Board of Alberta, Canada, and 
associated with conservation activ- 
ities since 1929 when he was as- 
sistant oil umpire of California, 
and who started in as a tool dress- 
er and roustabout in the West Vir- 
ginia fields, was named director of 
production. 

Wright W. Gary, New York, for 
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TREATS CRACKED OR POLYMER 
GASOLINES EQUALLY WELL 


Whether the gasoline treated is 
from a cracking or polymerization 
unit—the result is the same—a 
quality, low gum content motor fuel 
—produced with low treating costs. 

Units are simple in design—op- 
erating and maintenance costs are 
exceptionally low. 

The investment per barrel of gas- 
oline treated is low. 

Equally satisfactory results are 
secured whether the capacity is 
100 or 30,000 barrels per day. 


THE GRAY PROCESSES CORPORATION 


Licenses granted under United States and Foreign 
Patents by The Gray Processes Corporation 


26 JOURNAL SQUARE - JERSEY CITY, NEW JERSEY 


the last six years assistant to the 
vice president of M. W. Kellogg 
Company, who began with Con- 
tinental Mexican Petroleum Com- 
pany 20 years ago, was appointed 
director of refining. 

H. A. Gilbert, New York, a mem- 
ber of the American Petroleum 
Institute and of its central com- 
mittee on tanker and barge trans- 
portation, who organized the Oil 
Transfer Corporation, will serve as 
director of transportation. 

John W. Frey, associate director 
of the Petroleum Conservation 
Division, will be director of mar- 
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keting, and Edward B. Swanson, 
also an associate director of the 
division, will be director of re- 
search. 

E. DeGolyer, Dallas petroleum 
geologist, engineer and independ- 
ent producer, was named director 
of conservation. 

Herbert A. Yocum, Washington 
newspaper man, was taken from 
the Associated Press to head the 
information division. J. Howard 
Marshall, San Francisco attorney, 


who was a member of ‘the Petro- 
leum Administrative Board under 
the NRA and later assistant solici- 
tor of the Interior Department and 
a special assistant to the Attorney 
General, will be chief counsel. 
Stanley W. Crosthwait, assistant 
to the Commissioner of Indian Af- 
fairs, was selected as executive of- 
ficer, and William S. Arnold, New 
York advertising man, was named 
a special assistant for liaison with 
other federal agencies. 





in production. 





Water 


all out production. 


Chicago 





We know this enemy and we read his char- 
acter. By proper treatment we convert this deadly 
enemy to a staunch ally faithfully giving you 
maximum efficiency and eliminating outage. 

The Haering Glucoside Derivatives eliminate 
scale, corrosion and living organisms in boilers, 
condensers, pasteurizers, process equipment and 
water using systems and equipment of all kinds. 
is our profession. 
located laboratories, our trained technical staff, 
our research, our chemicals and our proportion- 
ing: equipment are at your service. 

Write, wire or phone us for an impartial, fact 
finding survey and report. There is no charge 
and no obligation for such service. Our experi- 
ence and our products are doing their part for 


D. W. HAERING & CO., Inc. 


Water Consultants 


General Offices: 
1800 Engineering Bldg.. 205 West Wacker Drive 


IS WATER YOUR ENEMY OR ALLY? 


Scale, corrosion and living organisms can sabotage your plant, 
cause expensive shut downs, reduce production, create need for 
difficult replacements and consume many man-hours badly needed 
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EDWARD 


HIGH PRESSURE 
Drop Forged Steel Valves 


Trimmed with “EValloy” Stainless Steel 





These valves, Globe, Angle, Ball Check, Needle or Meter, 
are suitable for pressures up to 6,000 pounds. Catalog No. 
11-G, covering complete details on the Edward Valve line 
is available to you, upon request. 


Large Stocks in 
sizes '/," through 
2” carried in 
MECO Houston 
Warehouse 
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District Committeemen 
Named by Coordinator 


Members of the 25 district commit 
tees from within the petroleum indus 
try were named July 12 by Harold L. 
Ickes, petroleum coordinator. The na 
tion was divided into five districts and 
in each five committees were set up: 
a central committee, production com- 
mittee, refining committee, marketing 
committee and transportation commit 
tee. 

Members of the general and refining 
committees of each district are: 


District 1—(Atlantic Seaboard) 

General District Committee: John A. 
Brown (chairman), president, Socony- 
Vacuum Oil Company, New York; 
Robert H. Colley, president, Atlantic 
Refining Company, Philadelphia; Wal- 
ter S. Hallanan, president, Plymouth 
Oil Company, Pittsburgh; W. A. Jones, 
president, Cities Service Oil Company, 
New York; H. W. Dodge, vice presi- 


dent, The Texas Corporation, New 
York. 
Refining Committee: R. H. Colley 


(chairman), president, Atlantic Refin- 
ing Company, Philadelphia; William F. 
Burt, chairman the manufacturing com- 
mittee of Socony-Vacuum Oil Com- 
pany, New York; W. W. Lowe, vice 
president, Cities Service Oil Company, 
New York; Arthur E. Pew, vice presi- 
dent, Sun Oil Company, Philadelphia; 
George Taber, vice president and gen- 
eral manager of refineries for Sinclair 
Refining Company, New York; Chester 
Smith, vice president, Standard Oil 
Company of New Jersey, New York; 
William A. Slater, vice president, Gulf 
Refining Company, Pittsburgh; Aubrey 
D. David, vice president, Bradford- 
Penn Refining Corporation, Clarendon, 
Pa.; W. S. Zehrung, president, Pennz- 
oil Company, Oil City, Pa. 


District 2—(Upper Mid-Continent and 
Middle West) 

General District Committee: Frank 
Phillips (chairman), chairman, Phillips 
Petroleum Company, Bartlesville, 
Okla.; O. D. Donnell, president, Ohio 
Oil Company, Findlay, Ohio; Paul G. 
Blazer, president, Ashland Oil and 
Refining Company, Ashland, Ky.; E. G. 
Seubert, president, Standard Oil Com- 
pany of Indiana, Chicago; B. L. 
Majeski, vice president, Deep Rock Oi 
Company, Chicago. 

Refining Committee: Paul G. Blazer 
(chairman), president, Ashland Oil and 
Refining Company, Ashland, Ky.; H. 
W. Camp, manager of refineries, Cities 
Service Oil Company, Bartlesville; 
Walter Miller, vice president, Conti- 
nental Oil Company, Ponca City, Okla.; 
R. R. Irwin, general manager of re- 
fineries, Socony-Vacuum Oil Company, 
Kansas City, Mo.; G. W. Hanneken, 


_ vice president, Standard Oil Company 


of Ohio, Cleveland, Ohio; R. J. Black, 
refinery manager, Sinclair Refining 
Company, East Chicago, Ind.; Max G. 
Paulus, vice president, Standard Oil 
Company of Indiana, Chicago; Ed. 
Cuming, vice president, Shell Oil Com- 
pany, St. Louis, Mo.; I. A. O’Shaugh- 
nessy, president, Globe Oil and Refin- 
ing Company, Wichita, Kan.; C. | 
Henderson, president, Vickers 
leum Company, Wichita. 


Petro- 


District 3—(Southwestern States) _ 
General Committee: Charles |’. 
Roeser (chairman), Roeser & Pendle- 


) 











ton, Fort Worth, Texas; George A. 


Hill, Jr., president, Houston Oil Com- e 
pany, Houston; John W. Newton, vice to 0 AY T ir oC | AY 
president, Magnolia Petroleum Com- 
pany, Beaumont, Texas; Roy B. Jones, 
president, Panhandle Producing & Re- 
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fining Company, Wichita Falls; H. C. 
AIR CONTROL DEVICES 






























Wiess, president, Humble Oil & Refin- 
ing Company, Houston. 

Refining Committee: John W. New- 
ton (chairman), vice president, Mag- 
nolia Petroleum Company, Beaumont; 
Hines H. Baker, vice president, Humble 
Oil & Refining Company, Houston; 
Frank Holsten, executive vice president, 
Chalmette Petroleum Corporation, New 
Orleans; Fred Dodge, general superin- 
tendent, The Texas Company, Houston; 
Parker Kendall, refinery superintendent, 
Sinclair Refining Company, Houston; 
Raymond Tollett, president, Cosden 
Petroleum Corporation, Big Spring, 
Texas; D. P. Hamilton, president, Root 
Petroleum Company, Shreveport, La.; 
Kent W. Bartlett, president, Amsco 
Refining Company, Corpus Christi, 
Texas; M. E. Baish, president, Malco 
Refining Company, Artesia, New Mex- 
ico; M. J. Rathborn, president, Standard 
Oil Company of Louisiana, New 
Orleans. 


Are you losing money because 
of leaks in your compressed 
air lines? Even a tiny leak the 
size of a pin hole may be 
stealing some of your profits 
—losses which can easily 
amount to a substantial sum 


at the end of a year. 


District 4—(Rocky Mountain) 

General Committee: W. H. Ferguson 
(chairman), vice president, Continental 
Oil Co., Denver, Colo.; R. S. Shannon, 
president, Minnelusa Oil Corp., Denver; 
Henry Molye, president, Wasatch Oil 
and Refining Co., Salt Lake City, Utah; 
Burton W. Musser, general counsel, 
Utah Oil Refining Co., Salt Lake City; 
H. E. Clack, president, Clack Oil Co., 
Havre, Mont. 

Refining Committee: Henry Moyle 
(chairman), president, Wasatch Oil and 
Refining Co., Salt Lake City; F. W. 
Bird, president, Glacier Production Co., 
Butte, Mont.; H. E. Cotton, superin- 
tendent, Standard Oil Co. (Indiana), 
Casper; H. S. McCray, superintendent, 
The Texas Co., Sunburst, Mont.; L. L. 
Smith, superintendent, Continental Oil 
Co., Denver; M. H. Robineau, presi- 
dent, Frontier Refining Co., Cheyenne, 
Wyo.; Don Hagerman, general mana- 
ger, Independent Refining Co., Laurel, 
Mont.; D. O. Grav, president, Gray 
Refining Co., New Castle, Wyo.; E. L. 
Allen, president, Arrow Oil and Refin- 
ing Co., Lewiston, Mont.; P. N. Fortin, 
vice president, Yale Oil Corp., Billings, 
Mont. 

District 5—(West Coast) 

General Committee: A. L. Weil 
(chairman), Los Angeles; E. E. Pyles, 
vice president, Hancock Oil Co., Long 
Beach; W. L. Stewart, vice president, 
Union Oil Co., Los Angeles; C. § 
Jones, president, Richfield Oil Corp., 
Los Angeles; C. S. Beesemyer, vice 
president, Gilmore Oil Co., Los Angeles. 

Refining Committee: W. L. Stewart 
chairman), vice president, Union Oil 
Co., Los Angeles; L. R. Holmes, vice 
president, The Texas Co. (California), 
los Angeles; J. L. Hanna, vice presi- 
dent, Standard Oil Co. of Calif., San 
'rancisco; O. C. Field, president, O. C. 
Field Gasoline Corp., Los Angeles; H. 

Rothschild, president, Rothschild Oil 
Co., Santa Fe Springs; E. V. McKenzie, 
resident, Mohawk Petroleum Co., San 

rancisco; F. S. Clulow, vice president, 

ell Oil Co., San Francisco; L. 

1yer, vice president, Tidewater Asso- Buy from your local Lunkenheimer distributor! He is co- 

ited Oil Co., San Francisco; Maurice operating in every way to give you the kind of service 

Machris, vice president, Wilshire Oil you so vitally need for the National Defense Program 

., Los Angeles. 


You can stop these costly leaks 
with Lunkenheimer Air Control 
Devices. Included in the line 
are air cocks, air nozzles, 
globe, check and quick oper- 
ating valves, and pop safety 
valves. They are a sure way 
to end air wastage and they'll 
pay their cost many times 
over in the savings they make. 





For full information on the complete line of 
Lunkenheimer Air Devices send for copy of 
Catalog 78. 
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SCIENCE AND TECHNOLOGY 


Abstracts prepared in co-operation with the 


REFINER AND NATURAL GASOLINE MANUFACTURER 


by 
THE LESLIE LABORATORIES 
Traver Road, Ann Arbor, Mich. 
under the supervision of 


DR. E. H. LESLIE and DR. H. B. COATS 








The abstracts here presented are selected from the current literature of science and 
technology to afford reference to fundamental information not easily available to all read- 
ers. Abstracts of articles appearing in readily obtainable trade journals are not included. 

Photostat copies of original articles will be supplied at cost by the Leslie Laboratories. 
Complete or limited bibliographies covering special topics by title, by abstracts, or in com- 
plete manuscript, will also be prepared and furnished at reasonable cost by the Laboratories. 








Fundamental Physical and 
Chemical Data 


Gas Imperfection. II. Thermodynamic 
Quantities for Some Unsaturated Ali- 
phatic Hydrocarbons Derived from the 
Equations of State, E. E. Roper, J. Phys. 
Chem. 45 (1941) pp. 321-8. 


For the standard state of 1 atmosphere 
and 25°C. the second virials, actual molal 
volumes, temperature coefficients of volume 
and two differences in the heat capacities are 
calculated for ethene, propene, propadiene, 2- 
methylpropene, 1-butene, trans-2-butene and 
cis-2-butene from temperature-coefficient 
equations for the second virials. By using 
previously developed vapor-pressure equations 
in conjunction with the low-pressure data of 


state, the second virials, the actual molal 
volumes, the fugacities, the actual heats and 
entropies of vaporization, the gas-imperfec- 
tion corrections to the heats of vaporization 
and to the absolute entropies are calculated 
for the 7 hydrocarbons at their normal boil- 
ing points. 


Phase Behavior in the Methane-Pro- 
pane-Pentane System, R. T. Carter, B. 
H. SaceE anp W. N. Lacey, Am. Inst. 
Mining Met. Engrs., Tech Pub. No. 1250 
(1940) 8 pp. 

At 100° F. the critical pressures of the ter- 
nary mixtures are less than the critical pres- 
sures of the binary mixtures whose com- 
ponents exhibit the maximum divergence in 
critical temperature. Although the experi- 
mental work was not complete enough to es- 


‘U.S.’ RASCHIG RINGS 


OF STONEWARE OR 


WHITE PORCELAIN 


Offer Maximum Resistance to Corrosion and Thermal Shocks 


@ all “U. S. Stoneware” 


and White 


Porcelain Tower Packing Rings are 
made of De-Aired (Vacuumized) and 


Electrolyzed clays. 


@ Vitrified at 2500° F., they offer 
maximum resistance to solvents, 
alkalies and acids (except hydro- 
fluoric acid), including hot oxidiz- 
ing agents. They will not chip, 
spall or crumble—even when sub- 
jected to extreme and sudden ther- 
mal shocks. 


@ Walls are all of uniform shape 
and thickness — non-absorbent, 
non-corrosive and non-porous, The 
White Porcelain Raschig Rings are 
iron-free and of almost zero po- 
rosity. 


@ Due to their correct design, all 
“U. S. Stoneware” and White Por- 
celain Packing Rings are excep- 
tionally strong. They will withstand 
a greater crushing stress than any 
others. 


@ We make a full line in all sizes 
from 14," O.D. up to 6” O.D. Prompt 
shipment can always be made 
from stock. Send for FREE SAM- 
PLES today and test them in your 
own laboratory. 


NEW BULLETIN NO. 50 is now ready for distribution covering our 
full line of Tower Packing Rings of all types and designs. It is 


hy 





the most complete and 


ive treatise ever issued on this 


subject. May we send you a copy? 


THE U. S. STONEWARE CO. 
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tablish the critical behavior with great ac- 
curacy, it is possible that a small maximum 
may exist in the ternary region in the im- 
mediate vicinity of the CH4-n-CsHiz2 axis. The 
phase behavior of the lighter paraffin hydro- 
carbons is markedly affected by the presence 
of added components. These effects are ap- 
preciable in propane and pentane at 500 
pounds per square inch and cover the entire 
2-phase region for methane. The variations 
are so marked as to render of little value 
the predictions of phase behavior of systems 
of this type from generalizations based alone 
upon temperature and pressures in excess of 
100 pounds per square inch. It is possible 
that the chemical potential of a component 
in a phase may be used along with the pres- 
sure and temperature as an index of thermo- 
dynamic equilibrium. This would simplify 
predictions of phase behavior, since the chem- 
ical potential is a function only of the state 
of the phase rather than of the state of the 
heterogeneous system as a whole. Also, this 
would interrelate the phase behavior with 
the volumetric and thermal properties of the 
system. 


Calculation of the Boiling Points of 
Aromatic Hydrocarbons, C. R. KINNEY, 
Ind. & Eng. Chem. 33 (1941) pp. 791-4. 


The boiling points of aromatic hydrocarbons 
can be calculated by using the boiling point 
equation and the boiling point numbers 
characteristic of the aromatic hydrocarbons. 
The method is useful in predicting the boil- 
ing points of new compounds as well as 
checking the boiling points of those appear- 
ing in the literature, certain ones of which 
are undoubtedly incorrect. Also boiling point 
numbers can be used with limitations to de- 
termine the structure of unknown hydrocar- 
bons. Tabulations are given showing the 
boiling point numbers for aromatic hydrocar- 
bons, deviations of calculated boiling points 
from determined boiling points, and a list of 
aromatic hydrocarbons whose observed boil- 
ing points deviate from the calculated by 
more than 10° C. 


The Preparation and the Vapor Pres- 
sures of Cyclobutene and Cyclobutane, 
G. B. Hersic, Jour. Amer. Chem. Soc. 63 
(1941) pp. 1698-1701. 


The preparation of cyclobutene and cyclo- 
butane is described. The synthesis was as 
originally effected by Willstatter except that 
it was simplified by eliminating the prepara- 


-tion of the acid chloride of cyclobutylcar- 


boxylic acid, its acid amide and the Hoff- 
man rearrangement, thereby increasing the 
yields three-fold. The vapor pressures of the 
hydrocarbons were determined using appa- 
ratus and methods previously described by 
the author. The data are presented in tabu- 
lar form; those for cyclobutene fit the equa- 
tion: Log Pmm. = 7.5727 — (1292.8/T); those 
for cyclobutane fit the equation: LogiwP= 
7.5330 — (1328.9 /T). 


Heat Capacities of Organic Vapors, 
C. J. Dopratz, Ind. & Eng. Chem. 33 
(1941) pp. 759-62. 

The method of calculating heat capacities 
of organic vapors from valence-bonding fre- 
quencies as developed by Bennewitz and 
Rossner has been modified by the assumption 
of rotation within-the molecule so as to give 
more accurate results. Frequencies have bee” 
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NOT A GUN 


but it’s a 
defense Weapon 
all the same! 


This process makes high- 
grade lubricating oil from 
almost any type of crude. 


Hicu grade lubricating oils are vital 
in the building of the ships, planes and 
mechanized equipment of America’s 
great defense program. 


They are likewise vital to the long 
life and smooth functioning of this 
equipment when it is in use. 


Thanks to the extreme flexibility of 
the Furfural Refining Process these 
needed high-grade oils can be pro- 





RITCHIE 


duced from almost any type of crude. 


The investment cost is relatively 
low. So is the cost of operation and 
maintenance. 


That is why the Furfural Process is 
of particular importance in making 
possible the production of fine lubri- 
cating oils from crudes in every part 
of the country — to meet the ever- 
increasing national demand. 


TEXACO DEVELOPMENT CORPORATION 
A Subsidiary of The Texas Corporation 


26 Journal Square 
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The Right Branch “Take-offs” 
for Any Welded Piping System 


ONNEY WeldOlets and ThredOlets proyide the proper method of 
making branch pipe connections in any 
recommend them because they —_— a 
design are of ful 
reduce turbulence and friction to a minimum. 


be installed before or after the 
erection of the main line . . . . because they eliminate all templets... . 
because they eliminate all cutting and fitting of the main pipe .. . . and 
last, but not least, because they are economical in first cost and in installa- 


tions, which because of their patente 


Contractors use them because they ma 


tion time. 


iping system. Engineers 
Peolutel leak-proof junc- 
Felpe strength and 


Bonney WeldOlets and ThredOlets are recommended for all com- 
monly used pressures and temperatures on all types of piping installations. 


They have been used and are in operation on a 600 | 
on a 2500 Ib. helium piping system; on COz refrigeration piping at 1200 
Ibs., which was tested in excess of 2500 Ibs. to mention only a few of 
hundreds of installations. Test sections including WeldOlets and ThredO- 
lets have been stressed to 6000 Ibs. without failure. 


The next time you have a piping job in 
construction or maintenance—insist on Bonney 


b. ,300° water line; 





our plant — whether new 


eldOlets and ThredOlets. 


And in the meantime, get complete details about them. Write for Bulletin 


WT29 .... today. 


As Easy As Lighting Your Pipe 





(1)—Select the position of the outlet, rub the fitting over the 
pipe several times to remove scale, mark center lines and 
tack the WeildOlet or ThredOlet into position. (2)—The 
fitting is then welded into place by the electric-arc or oxy- 

ene method. A junction of full pipe strength and a 
leak-proof joint is the result. (3)—Where the outlet is 
2” or larger the button should be removed after the welding 
operation, On small sizes the fitting is used as a templet 








and the hole is cut in the main pipe first, either with a hole 
saw, the torch or by drilling. Inspection of the inside of the 
joint is possible by using WeldOlets and ThredOlets, 
allowing the removal of all scale, welding metal, etc. (4) 
The branch line is then welded into position. In the event 
that a ThredOlet is used the branch pipe is threaded and 
screwed into place, 


BONNEY FORGE & TOOL WORKS 


Forged Fittings Division - Allentown, Pa. 


Forged by the Makers of 


Jie Finest that Money Cart Buy, 
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- Hydrocarbons, 


assigned to valence bondings with halogens, 
nitrogen, and sulfur which, when used with 
those originally assigned to carbon, hydrogen, 
and oxygen bondings, enable the calculation 
of the heat capacities of the vapors of prac- 
tically all organic compounds formed from 
these elements. The values of the Einstein 
functions at different temperatures corres- 
ponding to the assigned frequencies have 
been fitted to equations of the form 
Cy = A+ BT+ CT?, so as to simplify com- 
putations. An illustration shows the method 
of calculating heat capacities, and compari- 
son of calculated and experimental data indi- 
eates that an accuracy within 5 percent can 
be expected in most cases. 


Molecular Volume of Saturated 
Hydrocarbons, S. S. Kurtz, Jr., AND M. 
R. Lipkin, Ind. & Eng. Chem. 33 (1941) 
pp. 779-86. 


The molecular volume of saturated hydro- 
carbons can be calculated with considerable 
accuracy, using the equation: 

V = 16.28 ni + 13.15 no+ 9.7 nz + 31.2 
The equation is used to calculate graphs of 
density vs. molecular weight for paraffins 
and various classes of naphthenes. There is 
a large difference in density between 
naphthenes of equal molecular weight and 
equal number of rings per molecule,. depend- 
ing on the number of carbon atoms in the 
ring. It is suggested that this difference can 
be used to determine the average number of 
carbon atoms per ring. A means of calculat- 
ing the degree of cyclization in hydrocyclo- 
rubber and related compounds is also pro- 
posed. Numerous talbes and charts are in- 
cluded in the article, and present valuable 
data. A bibliography of 54 references is in- 
cluded. 


Equilibrium Constants for Hvdro- 
carbons in Absorption Oil, C. E. Wesn- 
BER, Am. Inst. Mining Met. Engrs., Tech. 
Pub. No. 1252 (1940) 11 pp. 


Vaporization equilibrium constants for the 
hydrocarbons methane through hexane in a 
typical absorption oil were determined in the 
temperature range 33-180° F. and 100-5000 
pounds per square inch. These K values are 
suitable for any multicomponent hydrocarbon 
system at pressures up to 1500 pounds, Above 
3000 pounds per square inch the composition 
of the mixtures has a pronounced effect and 
care must be exercised in applying these 
values to systems that differ materially from 
the one investigated. Absorption is feasible 
even above 2000 pounds per square inch; the 
optimum point with respect to oil circulation 
is at the pressure at which the K values are 
at a minimum for a given temperature. 


Computation of Petroleum Fraction- 
ation, R. L. Gennes, Ind. & Eng. Chem. 
33 (1941) pp. 795-801. 

The estimation of A.S.T.M._ distillation 
curves from. true-boiling-point distillation 
curves is a _ practical problem in the _ in- 
terpretation of theoretical computations on 
petroleum fractionation. The author offers 
an improved method of estimation of the 
A. S. T. M. curve from the true-boiling-point 
curve. This is based on a survey of data 
from a large number of distillation analyses. 
It is indicated that the same correlation may 


be used conversely for the approximate 
estimation of the _ true-boiling-point curve 
from the A.S.T.M. distillation curve. A tabu- 


lation is included in the article that shows 
true boiling point distillation and the A.S.T.M. 
distillation of 58 products of wide variety. 


Raman Spectra of Acetylenes, V. 
Alkyl Acetylenes, M. J. Murray Anp F. 
F. CLEVELAND, Jour. Amer. Chem. Soc. 63 
(1941) pp. 1718-21. 

Raman spectra were determined for 1-hep- 
tyne, 4-methoxy-1l-butyne, 2-octyne, 3-octyne, 
5-decyne, and 7-tetradecyne. An interesting 
observation was made on the effect of in- 
troduction of an oxygen atom through oxida- 
tion. 


Octane Rating Relationships of Ali- 
phatic, Alicyclic, Mononuclear Aromatic 
Alcohols, Ethers, and 
Ketones, G. Ectorr AND P. M. VAN 
ArRSDELL, Jour. Inst. Petr. 27 (1941) pp. 
121-38. 

The detonation properties of motor fuels 
are correlated with the type of organic 
molecules present, and their octane rating is 
a function of the structure and of the oxida- 
tion characteristics under high temperature 
and pressure conditions, The combustion con- 
ditions under which ‘octane ratings are made 
are the most vital factor in any octane rat- 
ing for a given, chemical compound, Studies 
of the octane ratings, oxidation characteris 


tics, and thermal stabilities of alkanes, 
alkenes, alkynes, cyclanes, cyclenes, mono 
nuclear aromatics, alcohols, ethers, and 


ketones, were made in order to correlate th« 
octane ratings of these compounds. Severa! 
rules are stated and tabulations of th¢« 
octane ratings of the various types of com- 





Upper sections protected against 
hydrochloric and other corrosives 
by lining of Monel 


In top sections of fractionating towers, as you 
know, formation of dilute hydrochloric acid can 
soon cause grief. But not in the section illustrated 
... for the top is lined with Monel*. 

Made for a prominent eastern refinery by A. O. 
Smith Corporation of Milwaukee, this tower is 
125 feet high, and 16 feet 6 inches at widest diam- 
eter. On this unit, in addition to the top tower 
lining, the top bubble caps and trays, run down 
lines, condenser shells and shell of distillate drum 
are all made of Monel. The reason: Monel resists 


ONE MOMENT PLEASE—Due to the Defense Program the supplies of Monel, 
Nickel and Nickel Alloys are being diverted from their normal channels. 

'though major efforts at this time must be directed toward serving De- 
“ense needs, The International Nickel Company will continue to report 
ccvelopments for the information of metal users who are concerned with 
¢:-fense today and with commercial progress tomorrow. 


A :gust, 1941—A Gulf Publishing Company Publication 





corrosion by dilute hydrochloric acid, and is re- 
sistant to attack by hydrogen sulfide at tempera- 
tures up to 500° F. 


Because of its strength, toughness and resist- 
ance to corrosion, Monel assures long, trouble- 
free operation of equipment, and thus contrib- 
utes to the uninterrupted production so essential 
to National Defense. 


For information on Monel and other high- 
nickel alloys used in refineries, write for bulletin 
C-2, “Monel, Nickel and Inconel* in Oil Refin- 
ing.” Address: 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 WALL STREET NEW YORK, N. Y. 


MONEL 


***Monel’’ and other trade-marks 
which have an asterisk associated 
with them are trade-marks of The 
International Nickel Company, Inc. 


Photo courtesy of A. O. Smith Corporation. 
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The LUX extinguisher 


ZW 
ZZ 
is two-thirds filled with 7 
liquid carbon dioxide, Z 


under 850 lbs. pres- 
sure. This terrific fire- 
fighting punch is pent 
up within the cylinder, 
ready to batter fire the instant 
it is unleashed. Carbon dioxide 
will not deteriorate. Thus it 
requires no annual recharging. 





Physics books 
say any sub- 
stance will burn, 
if heated in the 
presence of suffi- 
cient oxygen. 


po 





Best way to kill oil fires is to 
remove oxygen. That’s how a 
rug or blanket smothers some 
fires; that’s how LUX fights 
blazes. 


You may send me 
information on: 





CHECK YOUR CHOICE 


(] LUX Portable Extinguishers 
(J LUX Built-in System Protection 
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Do you know how a | 
fire-fighter kills fires? 


INSIDE INFORMATION ON EXTINGUISHERS 


HOT DOPE ON FIRE 










When the valve is 
opened, liquid carbon 
dioxide leaps up into 
syphon tube to nozzle 
where it turns to gas. 
Expanding 450 times 
its stored volume, this 
blizzard of fire-killing carbon 
dioxide snow-and-gas, pene- 
trates to every part of the fire 
area, smothering flame. 





When you hit fire 
with a blast of 
LUX snow-and- 
gas, you drive 
away oxygen, 
blanket the blaze 
with carbon dioxide. That 
chokes flames. LUX carbon 
dioxide is a lightning-fast ex- 
tinguishing agent, one of the 
fastest known to science. 





SPLIT-SECOND 
EXTINGUISHING— 


Wherever you have a fire haz- | 
ard in flammable liquids or| 
electrical equipment, there’s a 
LUX portable, a LUX wheeled 
unit, a built-in LUX System to| 
handle it. 

Do you have all the facts | 
about LUX protection? Do you | 
know about the small trigger-| 
control 2- and 4-pounders? Have | 
you considered fixed systems 
for your severe hazards? Mail | 
the coupon. We'll send you a. 
full report. | 


| 
| 
| 
| 


Walter Kidde G Company, inc. 


817 West Street Bloomfield, N. J. 








pounds are included in the article, which in 
general substantiates the rules given. 

Rule 1: The longer the straight chain of 
carbon atoms contained in organic mole- 
cules, the lower the octane rating, with the 
exception of the alkenes, where ethene has a 
lower octane rating than the two following 
hydrocarbons. 

Rule 2: Branched chain aliphatic com- 
pounds have higher octane ratings than the 
normal compounds, 

Rule 3: A quaternary carbon atom when 
oriented towards one end of a hydrocarbon 
chain increases the octane rating. 

Rule 4: Methyl additions on cyclic struc- 
tures of a given number of carbon atoms 
lower the octane rating, while methyl addi- 
tions on a chain of a given number of car- 
bon atoms raise the octane rating, except 
in the case of n-butane to 2-methylbutane, 
where the octane rating is lowered by adding 
the methyl substituent. 

Rule 5: In hydrocarbons of the cyclohexy] 
group the effect of the ortho, meta, and 
para positions is one of lowering the octane 
rating as the substituents are more widely 
separated. The ortho position gives the high- 
est octane rating, and the para position gives 
the lowest. 

Rule 6: With the exception of methyl 
alcohol, the lengthening of the straight chain 
of carbon atoms in the alcohol molecule low- 
ers the octane rating. 

Rule 7: The thermal stability of the pure 
normal paraffins is inversely proportional to 
the length of the carbon chain. 

Rule 8: The initial combustion temperature 
is lowered as the carbon content of the nor- 
mal paraffin increases. 

Rule 9: The critical compression ratio of 
the pure normal alkanes is in inverse order 
to the carbon chain length, i.e., the highest 
critical compression ratios are for the lower 
members of the series. 

A bibliography of 28 references is included 
in the article. 


Chemical Compositions 


And Reactions 


Studies on Hexamethylethane and 
Related Compounds, F. C. Wuirtmorr, 
R. E. Marker AND L. PLAMBECK, JR., 


| Jour. Amer. Chem. Soc. 63 (1941) pp. 


1626-30. 


The hydrocarbon hexamethylethane, or 2, 
2, 3, 3-tetramethylbutane, is of great inter- 
est, not only because of its unusual physical 
properties, but because it is the simplest 
compound contained two ‘“‘neo’’ carbon atoms 
that is, two carbon atoms joined only to 
other carbon atoms. No compound with two 
“‘neo’’ atoms has been previously investigated. 
Some twenty-seven distinct reactions were 
carried out on hexamethylethane and _ its 
derivatives and are reported in the paper for 
the first time. Twenty-two compounds con- 
taining the hexamethylethane carbon skele- 
ton were prepared and are described. They 
include such difficulty obtainable materials 
as 2, 2, 3, 3-tetramethyl-l-butanol, l-amino- 
2, 2, 3, 3-tetramethylbutane, 2, 2, 3, 3- 
tetramethylbutanoic acid (dimethyl-t-butyl- 
acetic acid), 3, 3, 4, 4-tetramethylpentanoic 
acid and 2, 2, 3, 3, 6, 6, 7, 7-octamethyl- 
octane, 


The Preparation of Cyclopropene, M. 
J. ScHLATTER, Jour. Amer. Chem. Soc. 63 
(1941) pp. 1733-7. 


The steps involved in the synthesis of 
cyclopropene are outlined in some detail and 
presented in chart form. The boiling point 
of the pure compound is —36° C. at 744 mm. 
The olefin reacts energentically with bromide, 
and polymerizes readily. It could not be 
conveniently stored, even at 78° C. 


Manufacture: Processes 


And Plant 


Design of Fractionating Columns for 
Multicomponent Mixtures, R. L. Smitu, 


_ Trans. Amer. Inst. Chem. Engrs. 37 


(1941) pp. 333-61. 


A rapid, overall method for the design of 
simple columns fractionating multicompo- 
nent mixtures has been developed. It is not 
necessary that any composition or tempera- 
ture, except a fair approximation of feed 
plate temperature, be known or approximated 
at any point in the column, or that an 
assumed feed plate location or preliminary 
number of plates be used. Number of plates 
above and below the feed at optimum de- 
sign, for a given reflux ratio and specified 
separation of a given feed, result directly 
from application of the method. Basic equa- 
tions developed relate bottom product mol 
fractions to feed plate mol fractions, and 
overhead products mol fractions to mol frac- 
tions in vapor rising to plate above the feed. 
The result of the application of these rela- 
tions to design is a function representing 20 
infinite number of solutions to the specified 
separation problem. That solution that cor- 
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Dubbscracking—and more 















Office of Production Management would like to see 
increased construction of refinery capacity to care for 
possible contingencies and to make it possible to improve 
octane rating of gasoline used by the military services — 
Dr RosBert E Witson, O. P. M. Petroleum Adviser, as 
quoted by NaTionaL PetroLeum News, May 7, 1941 


If “caring for possible contingencies” means 
making more motor gasoline, Dubbscracking 


is the way to make it and improve its octane 
rating at the same time 


If it means making special super-octane 
aviation fuel and other high value defense 
products, other processes are ready to do that, 
too—they are doing it 


All of these processes are available to all 
refiners through Universal 


Why not find out where they will fit into 
your operating scheme? Now 






Universal Oil Products Co Dubbs Cracking Process 


Chicago, Illinois 





Owner and Licensor 





EASTERN 
IS THE WORD FOR MIXERS 


Send for our new Catalog- 
Manual, containing the fol- 
lowing engineering data: 

® Power requirements 

® High Speed vs Low Speed 


® Single vs Dual Mixers 


® Side Entering vs Fixed 
Vertical 


Tale 


Model SES-11, 


iD folalelialem olor 


emylizing 
Tale metiaaliiel @) 01-1 ge! 


mr fo Zz 


Teaeltielanastiitselalmellioh sz; 


EASTERN ENGINEERING CO. 


55 FOX ST., NEW HAVEN, CONN. 





Representatives for Manufacturers Wanted! 


From time to time THE REFINER is requested by manufacturers 
to suggest possible sales representatives. Sometimes the manufacturer 
is looking for a sales company to represent it in a particular area. 
Occasionally the manufacturer desires that we suggest a salesman for 


an area, 


To handle these requests, we maintain, as a service to both manu- 
facturers and representatives, what we call a “Representation File.” 
Due to many changes in representatives, it is necessary to bring the 
information up-to-date every once in awhile. 


If you are handling a line of refining and natural gasoline equip- 
ment and desire to add to that line, we shall be pleased, upon applica- 
tion, to provide you with one of our standard forms to be filled out 
and placed in this “Representation File.”” Even though at the present 
time you have all of the lines you want, it would be well to send for 
one of the forms so that the records will include full information on 


your organization, 


Address 


THE REFINER, Box 2608, Houston, Texas 


Atteation — Service Department 
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responds to the minimum number of total 
plates is considered the optimum design. In 
the discussion following the paper a com- 
parison of Smith’s method with various pre- 
viously proposed methods is given. 


Recent Design Developments in 
Amine Gas Purification Plants, R. M. 
REED AND W. R. Woop, Trans. Amer. 
Inst. Chem. Engrs. 37 (1941) pp. 363-84. 


Many industrial operations of today include 
a gas purification step, in which acidic gases 
are separated from gas mixtures. The utiliza- 
tion of hydrocarbon gases for the production 
of gasoline by polymerization, the com- 
mercial application of the steam-methane 
process for the manufacture of hydrogen and 
the purification of sour natural gas for pipe- 
line distribution are typical examples. In 
these instances hydrogen sulfide and carbon 
dioxide must be removed from other gases. 
Formulas previously developed for calculating 
maximum allowable gas velocities in bubble 
plate absorber towers used in gasoline absorp- 
tion have been adapted to the designing of 
bubble plate towers for use in treating gases 
for hydrogen sulfide or carbon dioxide re- 
moval using amine scrubbing solutions. In 
some instances where impurities in the gases 
treated have produced foaming tendencies 
in the amine _ solutions, absorbers packed 
with Raschig rings have been found to be 
preferable to bubble plate towers. Methods 
developed by Sherwood and others for cal- 
culating maximum gas velocities in packed 
columns have proved to be suitable for use in 
designing packed absorbers for gas purifica- 
tion with amine solutions. The process of re- 
moving hydrogen sulfide or carbon dioxide 
from amine solutions by boiling is described, 
and the methods used for determining the 
acid gas content of the solutions are given. 
The reactivation of monoethanolamine solu- 
tions containing carbon dioxide is incomplete 
at 230° F. and atmospheric pressure, but be- 
comes nearly complete at 296° F. and 45 
pounds per square inch gauge pressure. 


Columns for Liquid-Liquid Extrac- 
tion, W. O. Ney, Jr., AND H. L. Locutr, 
Ind. & Eng. Chem. 33 (1941) pp. 825-32. 

Data are presented in the article that sho: 
that for liquid-liquid extraction, columns with 
a diameter of 21 mm. and packed with small 
Berl saddles are about three fourths as ef- 
ficient as spinner type columns. Slender 
Small-capacity columns are very efficient 
when equipped with spinners. Spinner type 
columns do not operate efficiently if there is 
too great a difference in density in the two 
liquid phases or if the liquids are easily 
emulsified, In extracting acetic acid from 
water spinner type columns yielded best re- 
sults when the ketone phase was continuous, 
and the dispersed phase descended as a 
spiral of thin bands, often appearing as a 
stationary closely wound spiral. The spinner 
type column would not be as efficient as the 
Berl saddle packed column in larger sizes. 
The Berl-saddle packed column would be 
preferred for columns over about 15 mm. in 
diameter. 


Limiting Compositions in Hydrocar- 
bon Conversion, S. W. Ferris, /nd. & 
Eng. Chem. 33 (1941) pp. 752-9. 

The author presents data that indicates 
that regardless of extreme variations in the 
type of charging stock, pressure, tempera- 
ture, and rate of reaction, and regardless of 
the presence or absence of catalysts, when- 
ever petroleum hydrocarbons are subjected 
to physical conditions capable of changing 
their chemical composition, the reactions 
preceed toward the formation of a synthetic 
crude exhibiting a definite boiling range, de- 
fined as the limiting band. Attainment of 
that boiling range requires a certain amount 
of hydrogen chemically combined in_ the 
liquid products of the reaction. This boiling 
range will persist under further treatment 
until, by loss of hydrogen (as hydrogen gas, 
methane. and ethane), the specific gravity 
at 60° F. of the synthetic crude becomes 
higher than about 0.93. Beyond this point 
aromatics, chiefly benzene and naphthalene, 
are formed. Natural crude oils appear to be 
reacting during geologic time toward the at- 
tainment of the same boiling range. The 


-only method of forcing the reaction of a 


heavy stock beyond the limiting band seems 
to be the provision of large amounts of 
hydrogen in the presence of a catalyst, i.e. 
by hydrogenation. 


Reclamation of Stoddard Dry Clean- 
ing Solvent, C. S. Lowe anp A. C. SMITH, 
Ind. & Eng. Chem. 33 (1941) pp. 762-8. 

After repeated use dry cleaning solvent 
becomes contaminated with dirt, fatty sub- 
stances from perspiration and soap residues 
grease, and oils of various kinds. The soluble 
impurities are usually of an organic nature, 
and consist of mineral oils, fatty acids, wool 
grease, unsaponified fats, dyes, and to som‘ 
extent various chemicals used in removing 
stains. The color of the original clear solven' 
passes through shades of light yellow to dark 
reddish brown as the poundage of clothes 
cleaned increases. Peroxides, derived from 
the solvent itself by the action of light an 























































HOMESTEAD 
LEVER-SEALD 
PLUG VALVES 


Temperature and pressure extremes, infrequent 
operation, the handling of viscous fluids, and 
other conditions that cause ordinary valves to 
“stick’’ or ‘freeze,’ simply do not affect the opera- 
tion of Homestead LEVER-SEALD Plug Valves! 
They always work! The sound engineering prin- 
ciple that makes possible this remarkable per- 
formance is only one of many advantages which 
include quarter-turn opening or closing, protected 
seating surfaces, straight-line flow, and a leakless 
seal without lubrication. Add to these, a choice 
of metals and alloys for longest service at lowest 
cost-per-year, and you have the ideal valve for 
the majority of your jobs. Write your needs for 
recommendation. 


LIFT-TYPE PLUG 


PROTECTED-SEAT VALVES: 
HYDRAULIC (8. G O. PAT.) OPERATING 
REMOTE CONTROL 
HYDRAULIC DESCALING 

ROSS AIR SHUT-OFF VALVES 



























What ‘‘Lever-Seald'’ Means 


The ancient Archimedian principle of the 
lever and screw, applied to the modern 
engineering of Homestead Lever-Seald 
Valves, assures a pressure-tight seal without 
lubrication, plus positive operation under 
all conditions. This powerful leverage mul- 
tiplies a small operating force many, many 
times. Thus it gives extra ease of opening 
or closing the valve under the toughest 
service conditions; and every means for 
assuring this positive operation is right on 
the valve at all times. 


Send for Reference Book No. 38 
for complete facts about these, 
and all types of Homestead Valves. 
Also ask for quantity or yearly- 
contract prices based on your 

specific requirements. 


a) 





HOVALCO BLOW-OFF VALVES 
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from. oleic acid decompose and ~yield’ alde- 
hydes, ketones, and low-molecular-weight 
acids. Small amounts of such solvent re- 
maining in the cleaned garments develop un- 
l@asant rancid odors. Eventually the solvent 
ecomes so polluted as to be unfit for further 
application as a cleaning medium. Before this 
condition is. reached, it is necessary to purify 
the solvent. Various methods of reclamation 
are described. The adsorptive properties of 
activated carbon, magnesium silicate, and 
activated fuller’s earth toward fatty acids 
and substances associated with rancidity in 
dry cleaning solvent have been studied in 
laboratory and plant tests. Alkali absorption 
and mineral acid theories of dry cleaning 
soap decomposition are presented to account 
for excessive accumulation of fatty acids in 
Stoddard dry cleaning solvent above that de- 
rived from the garments themselves. The 
effect of soap on the adsorptive capacity of 
a powder is pointed out. Of the adsorbing 
agents studied, activated carbon ranged 
first, followed by magnesium silicate, and 
activated fuller’s earth. 


Studies on the Separation of Paraffin 
Waxes, Part IV., M. F. Sawyer, T. G. 
HuntTER, AND A. W. Nasu, Jour. Inst. 
Petr. 27 (1941) pp. 143-54. 


The article is the fourth in a series of 
articles dealing with the subject of sweat- 
ing. The authors conclude that the sweating 
of an oil-wax mixture is considerably easier 
to control than the fractional melting of an 
oil-free wax. The yields of the various melt- 
ing-point waxes, calculated as a percentage 
of the wax content of the oil-wax stock, are 
considerably lower than for the correspond- 
ing waxes obtained by the fractional melting 
of the oil-free wax stock at the same rate. 
Under the same conditions of sweating, the 
efficiency of the process is dependent on the 
oil content of the stock. Little or no ad- 
vantage is to be gained by de-oiling the 
stock to an oil content of less than 10 per- 
cent. Also, the most satisfactory sweating 
stock contains 10-12 percent of oil. At the 
other extreme, it is evident that an oil con- 





costs at a minimum. 


corrosion problems, 


pendability. 





IMPROPER EQUIPMENT MEANS 
FREQUENT REPLACEMENTS 


Corrosion has always fought refiner’s efforts to keep 
Our knowledge of many cor- 
rosion resisting materials enables us to give you a 
dependable, economical service that meets and beats 


Our corrosion resisting pumps, pipe, valves, fittings 
and tanks are built by leading manufacturers to stay 
on the job and do their work day after day, month 
after month, over a long period with unfailing de- 
Any recommendation made by us is 
based on actual experience in the field of service. 


Inquiries Cordially Solicited 


In Your 


PUMPS 
Pipe 
VALVES 
FITTINGS 


and 


TANKS 








TULSA, OKLAHOMA 





CORROSION RESISTING EQUIPMENT 

















Taleo Asphalt & Refining Go. 


IS NOW HANDLING 
SALES OF ALL PRODUCTS 
DIRECT WITH CUSTOMERS 
THROUGH THEIR OFFICES | 


1008 MAGNOLIA BLDG. 
DALLAS, TEXAS 
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tent of 40 percent is above the maximum 
for efficient and satisfactory sweating. These 
deductions are based on the results of experi- 
ments conducted at the same rate of sweat- 
ing. It is possible, therefore, that a stock 
containing. 40 percent of oil could be satis- 
factorily processed at a considerably slower 
rate, especially during the collection of the 
first few fractions, when the loss of wax, due 
to solubility in the oil, would be reduced. 
The rate and extent of cooling of the sample 
prior to sweating have little effect on the 
yield and oil content of the various waxes 
produced. For corresponding melting points, 
the yields of waxes obtained by sweating at 
5 percent and 10 percent per hour are similar, 
but those from the faster process are of 
slightly higher oil content. It is probable 
that a higher efficiency would result from 
Sweating at a rate slower than 5 percent per 
hour, especially in the initial stages, when 
the oil content of the stock is high. The 
effect of viscosity has not been studied in 
detail, but in the limited experimental work 
done on this factor results have been ob- 
tained which indicate that oil of higher 
viscosity is more difficult to remove from 
the wax, and the resulting wax is therefore 
of higher oil content. No experiments were 
made to ascertain the effect of over-heating 
in the wax-oil mass. Strict control and regu- 
lation of the temperature throughout the 
mass is, however, essential to satisfactory 
sweating. 


Products: Properties 


And Utilization 


Development of the Athabaska Oil 
Sands, M. W. Batt, Trans. Can. Inst. 
Mining Met. 44 (1941) pp. 58-91 (in Can 
Mining Met. Bull. No. 346) 


The oil sands of Athabaska contain about 
15% of oil that can be recovered by dis- 
tilling at 100° F., although much heat is 
thus wasted in heating the SiOz, by solvent 
extraction (except that the loss of solvent 
is prohibitive), or by hot water extraction. 
In this last process the oil film on the sand 
gains is broken by agitation in warm water; 
the oil bubbles as froth by introducing air, 
and the sand and water separated from the 
froth by the addition of naphtha, which re- 
duces the specific gravity and viscosity of 
the oil in the froth. The crude-oil so obtained 
has a specific gravity at 60° F. of 1.01-1.05; 
viscosity, 373 seconds Furol at 210° F.; soft- 
ening point 80-90° F.; sulfur content 4-6%; 
ash 0.75-1.5%; and asphalt, 26 penetration, 
76%. By steam or vacuum distillation an 
overhead product of 22-29° A.P.I., pour point 
—40° F., sulfur 1.5-2.0%, and aniline point 
126, can be obtained. By cracking, 10-43% of 
the crude oil can be converted into gasoline 
of 77-82 octane number. 


Cooperative Fuel Research Motor- 
Gasoline Survey, Summer 1940, E. C. 
Lane, U. S. Bur. Mines, Rept. Investiga- 
tions 3550, (1941) 29 pp. 


The bulletin presents analytical data for 
1712 samples. The octane number for regular 
price gasoline was 2.7 units higher than in 
1939, premium grade was 1.1 octane units 
higher, and third grade 0.9 units higher. 
The vapor pressure of all grades of gasoline 
was slightly greater and the average tem- 
peratures of distillation somewhat lower than 
in 1939. 


Highly Aromatic Petroleum Solvent 
Naphthas, W. J. Sweeney AND E. H. 


McArpie, Ind. & Eng. Chem. 33 (1941) 
pp. 787-91. 


Highly aromatic naphthas of _ suitable 
quality can be produced from petroleum to 
augment present supplies from coal-tar light 
oils. In the higher boiling ranges where coal 
tar is deficient, petroleum sources can meet 
any present need. Already aromatic naphtha 
No. 3 has become useful in the trend toward 
the higher baking temperatures demanded 
by automotive finishing schedules, and if 
still higher boiling aromatic naphthas are 
needed, they can be made available. Further- 
more, should occasion demand, the petroleum 
industry has the materials and processes for 
the separation and commercial production of 
a number of individual aromatics of any re- 
quired degree of purity. Control tests ior 
solvency are briefly described and discussed. 
A bibliography of 29 references is included. 


Oil Flow Through Engine Bearings, 
Report of the Automobile Research 
Committee, Prepared by J. SPIERS, 
Instn. Aut. Engrs. J. 9 (1941) pp 7-34. 


Tests were made on a 6-cylinder water- 
cooled gasoline engine in which the front 
main and large end bearings were isolated 
from the main lubrication system and sepa- 
rate external pumps used. Thus the effect 
of pressure and temperature on oil-flow could 
be studied. The range of clearances tested 
was: main bearings 0.0007-0.0055 inches; 
large bearings, 0.0015 to 0.005 inches. Variable- 
pressure tests were run at an oil inlet tem- 
perature of 70° C., and variable temperature 


















CORK SHORTAGE... aid what were doing about tt! 


N Uncle Sam’s priority list, 
cork is up near the top among 
the critical items . . . because our 
government is building up a two- 
year supply to meet any emergency. 
Hence cork insulation—one of your 
important needs—is being diverted 
into the vast stream of defense ma- 
terials. That is the situation we 
face together. Seeing it clearly is 
the first step toward a joint solution. 
Right now there is a very limited 
amount of corkboard available 
above the needs for defense. To 
conserve existing supplies it has 
been necessary to withdraw tem- 
porarily from the roof insulation 
field and from some other fields 
not concerned with the preserva- 
tion of perishable food products. 
Under these circumstances there 
s a job for both of us to do. We see 
ur task as a twofold one. First, we 
ire doing our very best in an at- 
empt to serve the many loyal cus- 
omers and friends who have de- 


pended on Armstrong Insulation 
Service for so many years. We are 
forced, in more instances than we 
like, to ask for patience with delays 
and restrictions. The second part of 
our job has to do with the months 
and years ahead. Our people are 
working hard—and a lot of mid- 
night oil is being burned—to the 
end that Armstrong may continue 
to serve you with efficient, lasting 
insulation. We pledge you that no 
effort is being spared. 

As far as your part of this joint 
job is concerned, we have one sug- 
gestion that we feel will help both 
of us. When you begin to think 
about any new insulated construc- 
tion, call in an Armstrong insula- 





tion engineer early—when plans 
are being formulated—so that he 
can anticipate your insulation needs 
well in advance of actual construc- 
tion. Then there will be time to 
offer suggestions which may help 
to avoid delays and costly changes 
later on. This early discussion will 
give us the best chance to help 
solve your insulation problem in 
the most effective way. 

The situation changes from day 
to day so don’t stop asking for 
Armstrong’s Corkboard and Cork 
Covering. Let’s recognize this prob- 
lem and work together to solve it. 
Armstrong Cork Company, 
1001Concord Street, Lan- 
caster, Pennsylvania. 





AViPI RMT eis em Le 


y } J 
[nsulation Headquarters 





* CORKBOARD * CORK COVERING x FIBERGLAS* x TEMLOK x INSULATING FIRE BRICK * 
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BLEND— 
OR USE EXTRACTS 
TO OBTAIN CAST? 


—New Fluorescent Green H W does the job BETTER without affecting 
fire, flash, pour or carbon tests! 


Treated with this 100% synthetic compound, oils have natural bloom 
and are stable to light, heat and storage. 


So easy to use, New Fluorescent Green H W saves money because it 
doesn’t tie up valuable equipment. 


And it makes more money, lets you get premium prices for your lubes— 
because it keeps them at their best! 


Send for samples, prices and informa- 
tion on New Fluorescent Green H W. 


Wilmot and Cassidy products have been used by leading refiners for 
more than ten years. 


WILMOT & CASSIDY, INC. 


108 PROVOST STREET - BROOKLYN - NEW YORK 





PRACTICALLY 
MOISTURE- 
DUST- 
AND 
VAPOR-PROOF 
- 
Engineered, manu- 
factured and tested 
under your working 
conditions, this 
gauge can be re- 
lied upon for sturdy, 
accurate, outdoor 

service. 

Case is of Phenol Con- 
densate, Ring and Lens are 
molded integral in convex 
form of Crystal Clear Plas- 
tic, making it moisture, dust 

and vapor-proof. When designated 
Permian Special, this gauge is 
furnished with a special heat- 
treated Inconel tube for service in 
the sour crude area where hydro- 
gen sulphide is prevalent. 

Made in 41/2, 5 and 6-inch dial 
sizes. 


STOCKS CARRIED IN HOUSTON, 


LOS ANGELES, SAN FRANCISCO AND 
OTHER PRINCIPAL CITIES © © © @ 
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tests at oil pressures corresponding to those 
given by the engine system. An S.A.E,. 50 oil 
was used in most tests, but some tests with 
small clearance bearings were run with an 
S.A.E. 20 oil. It was concluded that the 
flow of oil through engine bearings under 
operating conditions follows laws approxi- 
mating those of viscous flow through an 
annular passage. The main factors are sup- 
ply pressure, viscosity of the oil-film in the 
bearing and diametrical clearance. It was 
found that the viscosity of the oil at the 
engine inlet bears little relation to the 
operating viscosity in the bearing; thus, the 
increased flow due to changing from S.A.E. 
50 to S.A.E. 20 oil was not in proportion to 
the change in viscosity at the oil inlet tem- 
perature, since the operating temperature 
within the bearing was reduced by use of 
the lighter oil. 


Performance Tests for Bituminous 
Emulsions, L. G. GABRIEL AND W. L. 
PearD, Jour. Soc. Chem. Ind. 60 (1941) 
pp. 78-84. 


The position regarding performance tests 
for road emulsions is discussed and the 
weakness of the situation in the lack of 
correlation of results of such tests with 
actual road performance is emphasized. Hav- 
ing regard to the difficulties of actual road 
experiments, attempts are described to arrive 
at small “imitative’’ tests, which could be 
expected to give good correlation with road 
results, and the results obtained are described 
in detail. After establishing these tests as 
criteria of road performance, empirical tests 
for individual factors producing the set of 
the emulsion, such as the “lability test,’’ are 
examined. A new “stone coagulation test’’ de- 
vised in the authors’ laboratories is described. 
It is intended that this test shall be used in 
combination with the lability test, coupled 
with the establishment of road correlation, 
and that this would eventually place the 
position of performance tests for road emul- 
sions on a satisfactory footing. 


Determination of the Aniline Point of 
Dark Petroleum Products, R. Martre- 
son, E. H. ZertFucHs, AND K. R. EL- 
DREDGE, Ind. & Eng. Chem., Anal. Ed. 13 
(1941) pp. 394-6. 


The aniline point of a petroleum product 

defined by the A.S.T.M. as the minimuin 
equilibrium solution temperature for equal 
volumes of aniline and the petroleum product. 
The A.S.T.M. method depends upon the visual 
observation of turbidity in the mixture, and 
the test is intended for examination of oils 
not darker than No. 8 A.S.T.M. color. Several 
methods for determining the aniline point of 
dark oils have previously been published. The 
purpose of the present paper is to describe a 
simplified type of apparatus employing in- 
frared radiation for detecting the point at 
which the separation of the phases begins. 
The apparatus and its method of operation 
are described in some detail. Satisfactory re- 
sults have been had in testing a wide variety 
of stocks, including straight-run residue, 
cracked tars, extracts from solvent-refining 
operations, and black fuel oils. Data for sev- 
eral typical determinations are presented. 


The System Asphaltic Bitumen-Rub- 
ber Powder, J. M. vAN Roorjen, Ind. & 
Eng. Chem. 33 (1941) pp. 820-24. 


An investigation was made of the heat 
stability of asphalt-rubber mixtures. The in- 
fluence of type of asphalt, percentage of 
rubber, temperature, and time of heating 
upon the mixtures was examined in regard 
to penetration and softening point, visual 
and microscopical appearance. The mixtures 
containing 5 percent rubber hardened grad- 
ually and looked smooth; under the miscro- 
scope they showed no peculiarities. The 10 
percent rubber mixtures behaved differently; 
after heating, a “soft stage” in penetration 
and softening point resulted. This phe- 
nomenon was least striking with a normal 
asphalt and more striking with two blown 
asphalts. In the latter the surface became 
temporarily granular, while at a higher tem- 
perature (235° C.) the soft stage occurred 
sooner and lasted a shorter time than at a 
lower temperature (175° C.). Certain micro- 
scopic features always appeared to accom- 
pany this abnormal behavior. The system 


. originally formed, in which swollen rubber 


particles are present in a bituminous me- 
dium, apparently can undergo a “reversal 
of phases,” so that the swollen and de- 
polymerized rubber becomes the continuous 
phase; moreover, it may be accompanied by 
coagulation of asphaltenes. This reversal 0 
phases is facilitated by the presence of light 
hydrocarbons and a comparatively high per- 
centage of rubber, since both increase the 
volume of the swollen rubber; coagulation of 
the asphaltenes may be expected particularly 
with asphalts. of the blown type, in which 
the asphaltenes are less well stabilized. 
Softening, granulation, and syneresis disap- 
pear after a longer heating period, probably 
because chemical changes prevent the rubber 
from having further coagulating action on 
the asphaltenes. With mixtures of more than 
7.5 percent rubber difficulties can be ex- 
pected which will increase with length of 
heating, increase in temperature, and use 
of the blown type of bitumen. 
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New Equipment for the Modern Plant 








Crater Eliminator 


WILSON WELDER & METALS 
COMPANY 


A crater eliminator for use in arc 
welding where presence of a typical 
crater at the end of a weld deposit is 
objectionable, designated Stroco, has 
been announced by Wilson Welder & 
Metals Company, 60 East 42 Street, 
New York. 

The crater eliminator is an auxiliary 
device mounted on the body of the arc 
welding generator. It is connected in 
series with the excitation field of the 
generator and controlled by a switch 
which enables the operator to cut it in 
and out of the excitation field circuit 
at will. When introduced into the cir- 
cuit, it functions as a variable resistance 
of large enough capacity to build up the 
resistance in the excitation field and 
thus lower the excitation field, thereby 
making it possible to reduce the current 
density gradually without disturbing 
the current setting of the weldirg gen- 





Stroco electric arc crater eliminator 
attached to Wilson Hornet generator, 








erator. It is thus possibie to accomplish 
a tapering off or a fading of the current 
instead of an abrupt change, and the 
weld deposit is free from porosity at 
the end, and has a smooth even contour 
instead of the typical depression. 

Control of the crater 
eliminator is by means 
of a 3-position button 
switch on the electrode 
holder. During the usu- 
al progress of the weld, 
the switch is in neutral, 
and the device inopera- 
tive. When the operator 
is about to break his 
arc, either because he is 
approaching the end 
of one electrode or be- 
cause he is approaching 
the end of a weld, he 
presses the button to 
the “on” position of the 
switch housing, bring- 
ing the crater elimina- 
tor into play and caus- 
ing the arc to fade out 
gradually until the arc 
voltage becomes so low that it can 
no longer deposit any metal. In any 
case where the sections of the parts 
being joined become smaller so that it 
is desirable to reduce the current den- 
sity for a limited period, the button can 
be retracted to make a slight reduction 
in the welding current and then ad- 
vanced into the “off” position, so that 
the remainder of the weld can be com- 
pleted with reduced current. If the op- 
erator wants to return to the original 
current, a release of the pressure on 
the button will let it swing into the 
neutral position, which in turn will 
cause an increase of the welding cur- 
rent to its original value. 











GUARANTEED PERMANENT ACCURACY 


is ‘‘Built-in’’ Palmer Thermometers by these 
5 separate steps 


1. Careful selection of the right type of Palmer ‘Red- 
Reading-Mercury” glass for tubes. 


2. All tubes are heat treated and high range tubes 
electrically annealed. 

3. Only pure mercury is used, freed from moisture by 
our own special process. 

4. Each tube is baked to remove any trace of moisture 
prior to sealing. 


5. Every tube has its own respective scale which is 
individually graduated, 
assembly for it. 

Specify “PALMER” on your next order for Industrial 
Thermometers. Write for Catalog No. 300-D 


THE PALMER COMPANY 


Mfgrs. Industrial, Laboratory, Recording & Dial Thermometers 


2513 NORWOOD AVE., CINCINNATI, NORWOOD, OHIO 
Canadian Plant: King & George Sts., Toronto, Canada 


tested and identified for 
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Chlorine Test Set 


THE REFINERY SUPPLY COMPANY 
A free chlorine color standard set for 
testing water has been announced by 





Refinery Supply Company Chlorine Test Set 


The Refinery Supply Company, 621 
East Fourth Street, Tulsa. 

The set is designed for control work; 
two sets of standard colors being sup- 
plied with each set. Additional color 
sets are available. Standard colors avail- 
able are 0.05, 0.1 0.2, 0.3, 0.4 and 0.5 


parts per million. 


Threading Machine 
LANDIS MACHINE COMPANY 


Landis Machine Company, Waynes- 
boro, Pennsylvania, has added a high- 
speed hand-operated threading machine 
to its line of thread-cutting equipment. 

With the new Landis %-inch high- 
speed threading machine the operations 
incident to threading all types of 
screws, studs and rods, are controlled 
by one lever which permits the opera- 
tor complete freedom of one hand for 
loading and unloading the work pieces. 
In operation the grips are opened at 





Landis Threading Machine 












Molybdenum steels 
match service needs 
closely-yet hold 
costs in line... 


Here is one of many Molybdenum steels that are The creep strength of the steel so far exceeds thct of 
meeting all service requirements to the full without carbon steel that sections can be reduced to permit 
exceeding rigid cost limitations ... Carbon-Molybde- weight savings of approximately 40°. And the steel 
num steels for oil refining reaction chambers where is readily weldable — so sound, pressure-tight joints 
temperatures do not excesd 1000° F. and corrosion can be made easily. 

is not a factor. Ask for technical book, “Molybdenum in Steel”. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS. 
MOLYBDIC OXIDE—BRIQUETTED OR CANNED + FERROMOLYBDENUM + CALCIUM MOLYBDATE 


Clima =| nm i pany 
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the extreme end of the return stroke of 
the operating lever and are automatical- 
ly closed during the first portion of the 
forward stroke. The advance of the 
carriage is then controlled by the con- 
tinuation of the forward stroke until 
the end of the thread is reached, at 
which time the die head is automatically 
tripped open. The die head is closed 
automatically during the return stroke 
of the carriage. Thus the operator has 
the period from the instant that the 
grips close until the return of the car- 
riage to dispose of a finished work 
piece and select the next piece to be 
threaded. 

The gripper unit on the machine 
consists of an efficient, spring-loaded 
toggle mechanism completely housed 
in the carriage. Interchangeable grips 


“Why It Works!” 


H-W Type 850 Displacement 
LEVEL CONTROLLER 














& (Patent Pending) 


SrAINLEss Steel Torsion 
Tube is anchored to the housing and 
supported by the bearing. Pressure in 
the cage is held OUTSIDE the tube. 
Inside of the tube is at atmospheric 
pressure. Weight of the float actually 
twists the tube. Rising level reduces 
the effective weight of the float, 
causing tube to partially return to 
its normal position. The rod welded 
at the float connection transmits the 
rotation to the pilot mechanism. 





THE ONLY LEVEL CONTROLLER WITH 


STUFFING BOX 
NO. . - « LEAKAGE 
- FRICTION 





H-W TYPE 850 IS SATISFACTORILY 
HANDLING PROBLEMS THAT WERE 
CONSIDERED IMPOSSIBLE 


ASK THE MEN WHO OPERATE THEM 





Complete information and prices available at your 


nearest HANLON-WATERS Branch. 


HANLON - WATERS, INC. 


TULSA, OKLAHOMA 


New York, Chicago, Pittsburgh, Philadelphia, St. Louis, 
Denver; Shreveport and Lafayette, La.; Fort Worth, 
Houston, -Corpus Christi, Longview and Odessa, Texas. 
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are used to hold diameters of work 
within the capacity range of the ma- 
chine. Means are provided for central- 
izing the grips with the center of spin- 
dle and die head. The design of the 
gripper units permits loading work 
from the top of the grip, thus the car- 
riage travel can be held to a minimum 
for any combination of length of thread 
and length of work piece. The necessity 
of pushing the work pieces into or 
through the hole of a collet is avoided. 

The spindle is mounted on preci- 
sion pre-loaded ball bearings fully pro- 
tected and sealed against coolant and 
grit. The bearings are lubricated from 
a reservoir of oil contained in the spin- 
dle assembly. A convenient filler is 
provided for maintaining the proper 
volume of oil in the reservoir. The 
drive to the spindle is through a single 
V-belt operating on sheaves having 
four steps. These four steps provide 
spindle speeds of 270, 338, 520, and 845 
revolutions per minute. A single lever 
is provided to facilitate the belt ad- 
justment for any one of the above 
spindle speeds. The drive is completely 
enclosed by a hinged door at the rear 
of the machine. 


Controller 
THE BRISTOL COMPANY 


A multiple-cam time-cycle controller 
for timing mechanical operations in 
industrial processes, designated Model 
A-118 Impulse-Sequence Cycle Control- 
ler, has been announced by The Bristol 
Company, Waterbury, Connecticut. 

The instrument is designed for proc- 


esses where a number of factors must 
he accurately timed according to a fixed 
program. ‘ 


In oneration, it engages the necessary 
mechanical, electrical or pneumatic de- 
vices for automatically carrying out the 
intended schedule. Time measurement 
and pilot valve operation are handled by 
separate mechanisms. Separation of the 
two basic functions provided a design 
giving accurate timing of factors under 
control, high speed and torque for pilot- 
valve operation, and flexibility of appli- 
cation. 

Timing is accomplished by a Tele- 
chron-driven aluminum disc on which 
is printed a 25-inch time scale. The de- 
sired schedule of operations is incor- 
porated into the controller by punching 
holes with an ordinary ticket punch on 
the time scale. Location of the holes 



















Bristol Company Model A-118 Controller 
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determines the time of operation of the 
cam mechanism. Discs for new cycles 
or schedules of operation can be easily 
made. 

Cams are individually adjustable and 
their setting does not require fine ad- 
justment for accurate results. Any se- 
quence of operation can be obtained. 

Controllers are drilled for eight cams 
and pilot valves. Additional cams and 
pilot valves up to eight can be added 
by the user to controllers originally 
made up with less than eight cams. 


Tachometer 


WESTINGHOUSE ELECTRIC & 
MANUFACTURING COMPANY 


An alternating-current tachometer for 
use in measuring revolutions-per-min- 
ute, feet-per-hour, or gallons-per-min- 
ute where rotating equipment is used, 
has been announced by Westinghouse 
Electric & Manufacturing Company, 
East Pittsburgh, Pennsylvania. 

Designated Type A-80, it consists of 
an AC generator and a voltmeter of the 
rectifier type. No brushes or commuta- 
tor are used in the generator, which is 
of the permanent magnet, AC inductor 
type. Magnets are made of high mag- 
net steel, carefully aged to provide per- 
manency of calibration. 

Rotating element consists of lami- 
nated iron, keyed to a _ rust-resisting 
steel shaft. Laminations are slotted to 
permit variation of the air gap re- 
luctance when the shaft is_ rotated, 
varying the flux linking the voltage 
coils and inducing an alternating volt- 
age in the coils. Alternating voltage is 
rectified by a Rectox unit in the volt- 
meter calibrated in revolutions-per- 
minute, feet-per-hour, or other units de- 
pending on the application. 


LEACH 
FRACTO 


CONDENSERS 


for High Pressure 
and -_ 




























Also Heat Exchangers for Vac- 
uum and Atmospheric. Service. 


fra 4cto- 2) Patented in the United 
Con tro!) 


States and Foreign 


Countries 


C. H. LEACH CoO., Inc. 


Liberty Street, New ~ pe § nF, 

























Wrench 
J. H. WILLIAMS & CO. 


A new unit in its line of Super- 
renches, designed for heavy work in 
close quarters where large nuts must 
be set up tight or frozen nuts loosened, 
has been announced by J. H. Williams 
& Co., 225 Lafayette Street, New York. 


J. H. Williams & Co., Wrench 


It is drop-forged from chrome- 
molybdenum steel, and heat treated to 
withstand shock loads. Finished in 
baked, gray enamel over-all, it is avail- 
able in 10 sizes with 12-point openings, 
1-1/16 to 2-3/4 inches, for United States 
Standard nuts % to 1% inches. 


Tube Cleaner 
ELLIOTT COMPANY 


A tube cleaner employing a double 
ball-thrust motor to eliminate friction 
due to thrust in both directions, desig- 
nated Series 1100, has been announced 
by Elliott Company, Jeannette, Penn- 
sylvania. 





Elliott Series 1100 Tube Cleaner 


The motor has high torque to main- 
tain speed for cleaning heavy coke, as 
well as necessary high speed for clean- 
ing thin, hard coke. 

The cleaner is available in a complete 
range of sizes for straight tubes, and 
any type of cutter head can be used. 


Air Hose 


THE B. F. GOODRICH COMPANY 

A lightweight air hose in 4%- and %- 
inch sizes has been announced by The 
B. F. Goodrich Company, Akron, Ohio. 

Designed to combine strength and 
efficiency with minimum weight and 
ease of handling, the %-inch size can 
be bent to.a 3-inch radius without col- 
lapsing or cutting off the air supply. 
Light gray in color and of two-braid 
construction, it is rated to withstand 
working pressures of 80 to 125 pounds. 

The tube is of oil-resistant rubber, 
and is designed not to flake or clog 
tools. Yarn reinforcement affords a 
safety factor of five to one under a 
working pressure of 125 pounds. Golden 


ply insulation has been employed to 
assist in flexibility and resistance to 
kinking. 

Recorder 


THE BROWN INSTRUMENT 
COMPANY 

_ A system for measuring differences 

in temperatures, flows, levels. or pres- 


sures, designed Differential New-Matic 
{ransmitting System, has been an- 
nounced by The Brown Instrument 


Company, Wayne & Roberts Avenues, 
Philadelphia. 

lhe system employs two measuring 
elements equipped with pneumatic 
transmitters, each delivering an air 
pressure proportional to the measured 
variable, and a differential pressure de- 
tector employing a mercury-filled U 
tube and a float actuating a recording 
or indicating pointer. 


It is designed for controlling, indi- 
cating or recording difference in inlet 
and outlet temperatures on feed-water 
heaters, condensers, air preheaters or 
heat exchangers; difference in levels 
in two remote tanks; difference of pres- 
sures in two remote pipe lines; differ- 
ence of pressures in two closely asso- 
ciated pipe lines where fluid from one 
line may not be permitted to enter the 
other; difference in outgoing and return 
flows in circulating systems; difference 
in flows from two tanks, reservoirs or 
boilers; difference in temperature be- 
tween top and bottom of tower or 
tank; difference in inlet or outlet tem- 
peratures on bearings, lubrication sys- 
tems on diesel engines or turbines, and 
difference in inlet and outlet tempera- 
tures of superheater. 


Impact Wrench 
INGERSOLL-RAND COMPANY 


An air-operated impact wrench for 
use in applying and removing nuts up 
to 1%-inch bolt size, designated Model 
534, has been announced by Ingersoll- 


Rand Company, 11 Broadway, New 
York. 
Designed with the Pott impact 


wrench principle to localize steel to 
steel impact without transmitting shock 
to other parts of the tool, the wrench 
has a small nose diameter and short 
over-all length to permit operation in 
close places. Reversing gears are not 
used. Balanced power with negligible 
torque reaction are provided for safe 
and convenient one-hand operation. 
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Carefully selected raw leather, 
special tanning and proper treating give GARLOCK BITAN 
Leather Packings high tensile strength to withstand heavy 
pressures and make them resistant to heat, oils, gasoline, 
acids, alkaline solutions, etc. Proper tannage and treatment 
to suit the particular service are used in filling each order. 


Write for descriptive folder! 


THE GARLOCK PACKING COMPANY 
PALMYRA, N. Y. 


LOS ANGELES, CALIF. 








HOUSTON, TEXAS 
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WEARING PARTS LAST 
MUCH LONGER 


COLMONOV FACED 


a OY 


~ a 


In Pumping Hot Oil 
—at 900° 


—a recent check-up of a COL- 
MONOY coated pump sleeve 
showed that this sleeve ran 2400 
work hours, as compared with 
other hard-surfaced sleeves at 360 
work hours. 


The pump handled hot oil at 
900°, running 3600 R.P.M. 


Such resistance to corrosion and 
abrasion is just another reason 
why you should investigate the 
application of COLMONOY on 


your tough jobs. 


12 Proven Reasons Why You 
Should Specify Colmonoy 
Hard Facing Alloys 


1. Can be applied to all ferrous base 
metals. 

2. Easiest of all hard facing alloys to 
apply. 

3. Less pre-heating required. 

4. Has lower melting point. 

5. Flows more smoothly. 

6. Less welding time required. 

7. Can be hot wiped into shape. 

8. Less hard facing material required. 

9. Finishes to high polish, minimizing 
friction. 

10. Maximum resistance to abrasion, cor- 
rosion and galling. 

1l. Does not service check. 

12. Gives longer life. 


Write for Catalog 


Our engineers will be glad to 
discuss the proper application of 
COLMONOY to meet your indi- 
vidual requirements. Your letter 
will receive prompt attention. 


WALL-COLMONOY CORP. 


Sixth Floor, Buh! Bidg., Detroit, Mich. 


625 W. Jackson Bivd., CHICAGO 
123 W. Philadelphia St., WHITTIER. CALIF. 
558 W. S4th St.. NEW YORK 
208 Midco Building. TULSA 
21 Seneca St.. BLASDELL, N. Y. 


CoLmono 


Metals 
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m BUSINESS NOTES 4 


Pittsburgh Equitable Acquires 
Larsson Machine Tool Works 


Pittsburgh Equitable Meter Com- 
pany, Pittsburgh, through President W. 
F. Rockwell, has announced acquisition 
of assets of Larsson Machine Tool 
Works, Berkeley, California. 

The acquisition gives the Pittsburgh 
company a self-contained tool plant 
fully equipped to manufacture dies, 
tools and special equipment. The pres- 
ent business of the Larsson company 
will be continued, and in addition the 
facilities will be used for experimental 
work on new products under develop- 
ment. 


Traveling Exhibit Arranged 
By Hamer Oil Tool Company 


Hamer Oil Tool Company, Long 
Beach, California, has arranged a trav- 
eling exhibit of its products which 
is currently on a 50,000-mile tour of 
United States oil areas. 

Under the direction of Ernest Dunn, 
company engineer, the exhibit shows 
the company’s products under actual 
working conditions, employing a pres- 
sure system equivalent to 8000 pounds 
cold water pressure. 

The exhibit is mounted on a heavy 
duty truck, and is designed to roll up 
to a refinery headquarters office, field 
warehouse or drilling rig for a working 
demonstration. It reached the Texas 
Gulf Coast this month, and later will 
go to fields in Louisiana, Arkansas, 
Oklahoma, Kansas, Illinois basin, and 
on to the East Coast refinery district 
before returning to the company’s Cali- 
fornia headquarters. 


Peerless Pump Division 
Has New Eastern Plant 


Peerless Pump Division, Food Ma- 
chinery Corporation, has moved its 
eastern division from Massillon to Can- 
ton, Ohio. Office and manufacturing 
facilities are at 1250 Camden Avenue, 























PEERLESS PUMP DIVISION 
Food Machinery Corporation 
Canton Works, Canton, Ohio 
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S. W., where 55,000 square feet of floor 
space is devoted to pump engineering, 
manufacturing, sales and testing. In 
many particulars the new eastern plant 
is identical with the new plant at Los 
Angeles, which is western headquarters. 

The building is of modern structural 
steel design, has three heavy lift-crane 
bays for handling production and is air 
conditioned. The entire Peerless line 
will be manufactured there: turbine 
pumps, propeller type pumps and the 
Peerless Hi-Lift. 

Vernon Elder, vice president, con- 
tinues as general manager of the divi- 
sion. 


Greene, Tweed & Company 
Moves to New Plant 


Greene, Tweed & Company has 
moved general offices and plant to the 
Palmetto Building, Bronx Boulevard 
and 238 Street, New York. 

The structure provides room for in- 
creased manufacturing facilities and 
ample space for all other departments. 
New machinery has been installed for 
present manufacturing processes, and to 
provide for additional lines of pack- 
ings and other new products being 
developed. 


Defense to Dominate 
Welding Convention 


Welding in relation to national de- 
fense will be stressed at the annual 
meeting of the American Welding So- 
ciety, Bellevue-Stratford Hotel, Phila- 
delphia, October 19 to 25. 

Leading authorities on various phases 
of welding and cutting will present 
more than 65 technical papers. Individ- 
ual sessions will be devoted to ship- 
building, training of operators, aircraft 
and automotive production, fabrication 
of machinery fundamental research, and 
to resistance welding. One session will 
deal exclusively with defense work, an 
outstanding feature being a paper on the 
welding of ordnance equipment by 























TVP REFORMING UNIT 
162 DAYS 


FROM FLOW SHEET to GUARANTEED OPERATION 





FOR THE COOPERATION WHICH MADE THIS SERVICE POSSIBLE 
WE THANK 


OUR SUPPLIERS 


AND THE MANAGEMENT AND PERSONNEL OF 


FRONTIER FUEL OIL CORPORATION 


ALCORN COMBUSTION COMPANY 


PHILADELPHIA 
LOS ANGELES CHICAGO SAN FRANCISCO 
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You can do 
hundreds of repair 
relate Maatellaliciatslila-ie (eos; 


with these 3 cements 





Sold in 


SMOOTH-ON es 
NO. 1 1-lb., 5-lb. 
cans; 25-lb., 

100-lb. kegs 


Repairs Cracks in boilers, pumps, heaters, and cast shells 
of casing of other types of apparatus 


Stops Leaks at bolts, rivets, seams, and joints of tanks, 
equipment and piping 


Makes Loose Parts Tight on equipment, fixtures, tool 
handles, etc. 


Sold in 1-lb., 
5-lb. cans; 
25-lb. kegs 


SMOOTH-ON 
NO. 3 








Makes Tight Joints at threaded, flanged and other types 
of connections. Made of soft metal that fills all openings 
and flows into rough spots. The filling is metallic and 
will not shrink or blow out. The joint is ready for 
immediate service when assembled. Also used for sealing 
rivets, seams, etc. 


Sold in 1-lb., 











SMOOTH-ON 5-lb. cans; 
NO. 7 25-lb., 100-Ib. 
kegs 
Waterproofs walls from the inside; also for floors and 
interior surfaces of tanks and other containers 
Repairs holes. ruts, and cracks in concrete floors, or for 
making an iron-hard, dust-free surface on an entire flocr 


Seals Cracks and makes water-tight joints around pipes 
extending through walls or floors 


These three Smooth-On compositions will en- 
able you to avoid many lengthy repair jobs 
and expensive replacements, will save valu- 
able time on getting equipment quickly back 
into service, and will make much of your 
maintenance work easier and less costly. 


rae Ee 


40-PAGE HANDBOOK SHOWS HOW 

This handy repair manual is an essential for every 
engineer and maintenance man. Illustrated by 170 dia- 
grams showing short cuts on repair jobs all over the 
plant. Send the coupon today for your free copy. 
For your protection, insist on Smooth-On, used 
by engineers and maintenance men more than 
45 years. Obtainable from your supply house, or 
if necessary, from us. 
SMOOTH-ON MFG. CO., Dept ti 

570 Communipaw Ave.. Jersey City, N. J. 

Please send SMOOTH-ON HANDBOOK. 


Do it wilh 
SMOOTH-ON 
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Representatives of Pittsburgh Equitable Meter Company held a. series of sales 
conferences during a recent trade convention held in Toronto, Canada. Shown, 
in the first row, are P. R, Carlon, A. L. Fritchey, W. A. Wood, A. J. Kerr, C. R. 


Zeskey, C. F. Thomas, W. F. Rockwell, A. E. Higgins, G. E. Gleeson, N. J. Kenny, 


M. J. Harper, A. R. Whittaker and W. F. Parker. Second row, H. L. 


McLaughlin, 


Daniel Gannon, W. L. Herron, T. R. Finley, F. W. Hartman, F. R. McDonald, 

Z. A. Stanfield, F. A. Lucas, A. B. Crossman, C. C. Moore, W. C. Noyes, E. C. 

Hidlay, D. D. Foster, John McKague and E, P. Lufkin. Third row, F. C. Taylor, 

R. S. Reed, Jr., George Bender, N. Stuart Mills, Fred Simpson, Ross Burns, L. A. 
Dixon, R. H. Smith, J. W. Fleet, V. H. McClure and J. N. Kint. 


Colonel G. F. Jenks, Ordnance Depart- 
ment, United States Army, now presi- 
dent of the society. 

In addition to the technical sessions 
and welding exhibits which will be pre- 
sented at the Philadelphia Commercial 
Museum in conjunction with other co- 
operating societies of the National 
Metals Congress and Exposition, other 
prominent events scheduled for this 
year’s meeting include the president’s 
reception on Sunday afternoon, Octo- 
ber 19, presentation of medals and 
awards on Monday morning, the an- 
nual banquet on Thursday evening, and 
a plant inspection trip Friday afternoon. 


Publish Proceedings of Third 
Appalachian Meter School 
Proceedings of the third annual Ap- 
palachian Gas Measurement Short 
Course have been printed in book form, 
and have been distributed to all who 
were registered at the 1940 meeting. 
Jointly sponsored by the University 
of West Virginia and the West Virginia 
Public Service Commission, the school 
was held in Morgantown last August, 
with R. W. Hitchman, United Fuel Gas 
Company, serving as chairman of the 
committee. Over 400 gas men attended. 





Dates for the fourth meeting of the 
school, which will be conducted under 
the chairmanship of A. F. Kraus, 
Peoples Natural Gas Company, Pitts- 
burgh, have been announced as August 
18, 19, and 20, 1941. 

Kraus and his committee members 
are now developing the program in 
which nationally known authorities in 
the gas industry will participate. An- 
nouncement cards listing the activities 
will be released this month. 


International Exposition 
Options Expire August 15 


Space options granted exhibitors at 
the 1940 International Petroleum Ex- 
position for the May 16 to 23, 1942, 
Tulsa oil show will expire August 15, 
William B. Way, general manager, said. 

Exposition officials anticipated a rush 
on additional contracts within the next 
30 days, with the number of exhibitors 
who have already signed contracts and 
taken up their options having now 
reached 75. 

“About one-half of the companies now 
sending in contracts at the rate of from 
two to five each day are enclosing pay- 
ment in full for their space for 1942,” 
Way stated. About 175 companies have 


Representatives of Dehydro Company recently held their semi-annual sales meeting 


in Tulsa. In attendance were H. L. Berkey, manager; H. S. 


Horton, sales manager, 


and Orval Humphrey, LeRoy Horton, Ira W. Lind, Howard W. Andrews, Arlin A. 
Beavers, William T. Roach, Lester L. Hunter, J. C. Nicholson, Dale Shappell, B. C. 
Flynn, Duncan Marquiess, Aaron Ratliff, Mark Bolles, E. E. Lewis, Ralph Bussett, 
W. M. Best, Russell C. Anduss, W. A. Preston, Claud C. Best and Murl R, Ogden. 
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reserved nearly 58 percent of the avail- 
able space. 

The task of arranging space for new 
firms and for those in the 1940 show 
who asked for increased space will be- 
gin following the expiration of options 
on August 15, when all space not taken 
will be thrown open. 


Frick-Reid Supply Corporation 
Adds Equipment Exchange 


Frick-Reid Supply Corporation, 
Tulsa, has organized an equipment 
exchange division, ~ 
which will offer a 
new service to the 
oil industry. It will 
be under the man- 
agement of J. S. 
Dewar, who has 
been in the produc- 
ing division of the 
petroleum industry 
for more than 20 
years. 

The function of 
the division will be 
to exchange and 
purchase surplus 
equipment from refining concerns as 
well as those in the production and 
pipe line divisions of the industry. Thus 
it will be available to the industry. 


J. S. Dewar 











Supply Personals 











Dr. Campbell Rogers McCullough has 
been transferred from the research staff of 
Monsanto Chemical Company’s phosphate 
division to the company’s central research 
laboratories at Dayton, Ohio. 


W. E.. Blair and D. H. Ross have 
been named manager and _ assistant 
manager, respectively, of a newly estab- 
lished products development section of 
Solvay Process Company, with head- 
quarters at 40 Rector Street, New York. 
They were formerly associated with 
Solvay Sales Corporation. 


V. H. Peterson and M. A. King have 
been named vice president and manager 
of engineering, respectively, of Elliott 
Company, Jeannette, Pennsylvania. 
Formerly general sales manager, Peter- 
son will be responsible for operations 
of district sales offices, and all sales, 
advertising and service activities of the 
company’s three plants. King, for the 
past nine years manager of the turbine 
department and before that chief en- 
gineer of the department, will be re- 
sponsible for engineering, design and 
drafting of all products of the company. 









\.H. Peterson 


M. A. King 
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J. R. Spence, who has served Stoody 
Company, Whittier, 
] California, for the 
/ past: six years as 
chief metallurgist 
and as industrial 
sales and research 
manager, has been 
named general sales 
manager. Active in 
the hard - facing in- 
dustry for many 
years, he has been 
active in the devel- 
opment of several 
hard - facing alloys, 
and in determining 
correct procedures for hard-facing many 
types of industrial equipment. 








J. R. Spence 





Edward M. Jolley, sales engineer for 
The Marley Company, Kansas City, Kan- 
sas, died July 3 following a heart attack 
suffered while driving to Lawrence, Kan- 
sas. A 1928 mechanical engineering grad- 
uate of the University of Nebraska, he 
was with Worthington Pump & Ma- 
chinery Corporation until joiming The 
Marley Company in 1938. 


G. R. Prout, since 1939, manager of 
sales in General Electric Company’s in- 
dustrial control division, has been named 
manager of the division. He is succeeded 
as manager of sales by R. S. Glenn. 

Prout, a graduate of Massachusetts 
Institute of Technology with degrees of 
B.S. and M.S. in electrical engineering, 
joined the company’s small motors de- 
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Gives You the 


POWER 


fo Clean Tubes 























MODEL 112 
AIR-DRIVEN 
MOTOR WITH 
SWING-FRAME HEAD 






























The new aves of refinery 
uipment now being built present new 


e 
es in tube cleaning—new demands 
for rugged dependability. Roto is proud to 
be consulted 
of Refinery tubular equipment on their 
tube cleaning problems. For obvious rea- 
sons, no design leaves the drafting board 
until some way is found to satisfactorily 
clean every tube in it. 

The design of Roto Tube Cleaners is 
constantly being improved to keep pace 
with eke demands for more power to 
clean tubes faster and more thoroughly. 
We would be glad to share our 30 years’ 
specialized experience in helping you to 
get better tube cleaner performance. 


The ROTO Company 


145 Sussex Ave. 


Be many leading builders 


Newark, N. J. 


ROTO JUNIOR cleans tubes as small as 









50B Thames Street, New York, N. Y. 





SAVING 


N gp REFINERIES 


Me a PRODUCERS 





LOW-COST WAY 
TO CLEAN 
ABSORPTION 
TOWERS 


For greater thoroughness and 
economy on this job, try the 
improved Oakite method! 


Merely circulate hot solution 
of recommended heavy-duty 
Oakite cleaning material 
through equipment as direct- 
ed. This thoroughly loosens 
most sludge and gummy car- 
bon deposits on trays, bubble 
caps and screens, so that they 
are easily removed by rinsing. 
Method saves considerable 
time and effort .. . provides 
results far superior to those 
possible with manual clean- 
ing. Towers are restored to 
top efficiency. 


June Moncey 


ON THESE JOBS, 





Profit from low-cost, efficient Oakite 
methods also on washing oil drums, 
safely de-scaling Diesel engine cool- 
ing systems, salvaging dirty valves, 
steam cleaning equipment! Helpful 
data FREE for the asking. Write 
today! 


OAKITE PRODUCTS, INC. 


Representatives in All Principal Cities of the 
United States and Canada 

















partment in 1923. The following year he 
was transferred to the company’s south- 
western district, where he served for 15 
years as motor and industrial control 
specialist and as specialist in electric 
equipment for the petroleum industry. 
In 1939, he was named acting manager 
of the industrial department in the 
southwestern district, transferring to 
Schenectady late the same year as man- 
ager of sales. 

Glenn, who has been general assistant 
to the manager of the industrial control 
section since 1930, joined the company 
in 1916 in its industrial control engineer- 
ing department at Schenectady. Three 
years later he was transferred to the in- 
dustrial control section of the industrial 
department. 


M. J. Tennes, Jr., president of Shafer 
Bearing Corporation, Chicago, has en- 
tered active service as Captain in the 
Army Air Corps, stationed at the Ad- 
vanced Flying School at Phoenix, Ari- 
zona. Management of the company in 
his absence is being directed by John F. 
Ditzell, vice president. 


Frank C. Neal, Jr., has been named 
district arc welding specialist for Gen- 
eral Electric Company in the Dallas 
district, succeeding N. M. Voorhies, 
who has been transferred to the Chi- 
cago office. A 1936 graduate of Kansas 
University, he became associated with 
the company’s testing department at 
Schenectady, in 1938 was assigned to 
International General Electric Company, 
and the following year joined the com- 
pany’s welding section to handle appli- 
cation engineering and problems relat- 
ing to welding. 


Edward J. McCann, superintendent 
for South Chester 
Tube Company, 
Chester, Pennsyl- 
vania, has been 
named general works 
manager. He joined 
the company 21 
years ago as night 
superintendent, and 
previously worked 
his way up from of- 
fice boy to planning 
department manager 
for Reading Iron 
Company. W. C. 

E. J. McCann Hale, formerly with 
Gulf Oil Corporation at Tulsa and more 
recently in the sales department of 
South Chester Tube Company, has been 
named assistant to the general works 
manager. 


T. B. Leech has joined Bethlehem 
Supply Company, 
Tulsa, as manager of 
| refinery sales, with 
headquarters at the 
company’s Houston 


with the oil industry 
for 25 years, Leech 
attended Colorado 
School of Mines, al- 
ternating as trainee 
at the West Tulsa 
plant of The Texas 
Company during out- 
of-school periods. He 
later did pipe line, 
production and refinery engineering in 
Texas, Oklahoma and Kansas, and dur- 
ing that period supervised construc- 
tion of one of the first. all-welded lines 





T. B. Leech 


office. Associated ° 



























GASKETS 


“MELRATH” 
“MELOIL” 
““MELBESTO” 


@ We make gaskets in 
steel, copper, lead, 
monel metal stainless 
steel, Armco iron, 
aluminum, nickel, 
fibre, rawhide, rubber 
or any other material. 
Plain, corrugated or 
perforated metal. Met- 
al- asbestos and other 
combinations; to suit 
any use—for gasoline, 
acids, oil, chemicals, 
alcohol, steam, am- 
monia, ete. Any size, 

shape, quantity. 


ELRATH 


SUPPLY & GASKET CO., INC. 


Tioga & Memphis Sts., Fhila., Pa. Est. 1909 










































““ACECO”’ 
Portable DRUM CLEANER 


FAST: Two to five minutes cleans 
average size drum. 


EFFICIENT: Container is left absolutely 
clean and free of any foreign 
matter. 

MODELS: One. operating with 40 Ibs. 


pressure. is for cleaning drums 
used for the lighter oils. The 
other, operating with 60 lbs. 
pressure, is for practically all 
petroleum products. 

Constructed for operation in 
hazardous locations. 


AMERICAN CLEANING EQUIPMENT CO., 
Incorporated 











3211 Frisby Street, Baltimore, Maryland 
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BELIEVE ME... 
THAT FIXED ‘EM! 





Do something about it 
or else! That’s about what 
the boss told me about 
those unit heaters. 
Nothing but cold air.... 
Could cure them in a day, 
said I, if he’d only give 
me Strong 70-T Traps. 
Yep, he went for the tip, 
and those traps sure work = 
to perfection. That special a 
air release gadget in the top vents the air quick 
as greased lightning. And now we’re putting 
Strong 70-T’s on our slow kettles too. 
Just ask for Catalog 63 


STRONG 


TRAPS 


The Strong, Carlisle & Hammond Company 
H 1392 West Third Street, Cleveland, Ohio 
‘ 

















Here’s 
Valuable 
Scientific 
Data for 

the Oil 


Industry 








| 1 8th EDITION 
- Handbook of Chemistry and Physics 


This one volume library contains 1818 pages of 
indispensable information, tables and formulae. It 
is recognized throughout the world as being the 
standard reference work for chemists, physicists, 
engineers and other scientific workers. 

Oil chemists and engineers will find the book of 


particular value. 
Send order to 


Gulf Publishing Company 


P. O. BOX 2608, HOUSTON, TEXAS 


——————————— mn WORK-SAVING PIPE TOOLS ay G PIPE TOOLS 
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More Speed with Less Hard Work 


| 7 


This Easier Working 
Guaranteed RISD 
helps you avoid delays of 
























HETHER you're directly or 
indirectly working on De- 
fense, even small delays are se- 
rious—they add up to losses that 
can’t be regained. That’s why it’s 
important to have tools that stay 
on the job, speed work, require 
least effort e These pipe wrenches 
have housings guaranteed not to 
break or warp—no expense, fewer 
spares needed. Replaceable no-slip 
no-lock jaws are powerful chrome 
molybdenum, with handy pipe scale 
on hookjaw. Adjusting nut in open 
housing spins easily in all sizes, 6“ to 
60". Comfort-grip I-beam alloy 
handle protects workers’ hands. Mil- 
lions in use, everywhere e For more 
speed with less hard work, buy RIBAIDs 
at your Supply House... now! 


THE RIDGE TOOL CO., ELYRIA, OHIO 


eLEEaLD 
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in the Mid-Continent. For several years 
he was in charge of cracking plant de- 
velopment and operations, and as plant 
engineer for Kansas City Refining Com- 
pany. In 1926, he joined the Tulsa staff 
of Southwestern Engineering Corpora- 
tion as sales engineer, specializing in 
fractionation. He was later with Alco 
Products Division of American Loco- 
motive Company, and Alcorn Combus- 
tion Company. 


George B. Ewing, Jr. has joined the 
sales engineering staff of The Foxboro 
Company at Houston. He is a graduate 
of the University of Arkansas and of 
the engineering course of the University 
of Alabama. His experience includes 
work in the machine and tool making 
industries as well as in refining. 





L. L. Horchitz, Los Angeles district 
manager for the B. F. Goodrich Com- 
pany’s mechanical goods division, has 
been named manager of a new Califor- 
nia district embracing both Los Angeles 
and San Francisco districts, with district 
headquarters at Los Angeles. H. A. 
Schultz is branch manager at San Fran- 
cisco. C. M. Christensen has been named 
manager of the Denver district, succeed- 
ing Max Schmidt, who remains on the 
district staff in an advisory capacity. 


Carleton Reynell has been named 
general manager of purchases and traf- 
fic for Worthington Pump & Machinery 
Corporation, Harrison, New Jersey. 
Frederic W. Thomas has been named 
assistant general manager of purchases, 








FORGET ABOUT BLOWOUTS ON 
BOOMERS... SEAL "EM RICHT 





KEARSARGE BOILER GASKETS 
are virtually standard equipment 
for sealing manholes, handholes 
and tube plates. 

They’re tougher and they stand 
up longer. Made of a strong, dura- 
ble asbestos-metallic cloth treated 
with a special heat-resistant com- 

pound, they give a tight seal 


WITH KEARSARGE / 





every time—eliminate shutdowns 
for replacement. Their long, eco- 
nomical service is typical of the 
complete line of Johns- Manville 
Packings and Gaskets. 


For full details, write for the 
new J-M Packing Catalog, PK-12A. 
Johns-Manville, 22 E. 40 St.,N.Y.C. 


Johns-Manville PACKINGS & GASKETS 


THERE’S A DISTRIBUTOR NEAR YOU 
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and Dean K. Chadbourne assistant gen 
eral manager of traffic. 


Paul T. Graff, graduate of Harvari 
Engineering School, has joined The 
Foxboro Company, Foxboro, Massa- 
chusetts, as sales engineer specializing 
in control instrumentation. He will make 
his headquarters at the company’s main 
office. 


Thomas F. Troxell, partner in the 
New York invest- 
ment banking firm 
of Riter & Com- 
pany of New York, 
has been named 
treasurer and a di- 
rector of Copperweld 
Steel Company. Sid- 
ney D. Wiliams, vice 
president in charge 
of steel sales, has 
been named execu- 
tive vice president in 
charge of the War- 
ren (Ohio) division, 
and William B. Klee, 





T. F. Troxell 
Jr., assistant secretary, has been named 
assistant to the executive vice president. 


J. M. Bowlby, who has been engaged 
in problems of in- 
dustrial management 
for the past eight 
years and a partner 
in the firm of Bar- 
row, Wade, Guth- 
rie & Company, ac- 
countants and audi- 
tors, since 1928, has 
been named presi- 
dent of The Eagle- 
Picher Lead Com- 
pany, Cincinnati. He 
succeeds Joseph 
Hummel, Jr., who 
has been named 
board chairman. 

Bowlby started with Railway Steel- 
Spring Company, now a division of 
American Locomotive Company, and 
since acquired a wide experience in com- 
mercial and investment banking fields. 
He served in the military forces during 
World War I, and after the war was 
drafted by the director of sales of the 
War Department and, as chief of the 
machine tool section, negotiated sale of 
surplus equipment to France, Belgium, 
Poland and other countries. Hummel 
joined the company in 1891, and since 
has served as secretary, treasurer, and 
president. 





J. M. Bowlby 


G. Davis has been named 
manager of the com- 
mercial gear plant of 
Foote Bros. Gear & 
Machine Corpora- 
tion, Chicago, it was 
announced by W. A. 
Barr, company pres- 
ident. Davis, a 1921 
mechanical engineer- 
ing graduate of the 
University of Wis- 
consin, entered the 
mechanical power 
transmission indus- 
try as a student ap- 
prentice with Chain 


Russell 


R. G. Davis 
Belt Company, Milwaukee, and succes- 
sively held positions as general fore- 
man of the chain division, southwestern 
division manager at Houston, Chicago 
district manager, and assistant to the 
sales manager of the chain division. 











